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THE ELECTRIC CURRENT IN ORGANIC 
CHEMISTRY.* 

Ir is now almost a century since Volta, 
the Italian physicist, wrote the following 
words : 

“Ihave made experiments, showing the 
transmission of the electric fluid. * * * I 


*Address of the Vice-President before Section C 
~Chemistry—of the American Association for the Ad- 
‘aneement of Science, August, 1898. 


have applied different metals to all sorts of 
animal bodies * * * even to such sub- 
stances as paper, leather, linen (well satu- 
rated with water), as well as to water itself. 
* * * The metals are not only conductors 
of electricity, but they also excite it, and 
this is a grand discovery!”’ 

Yes, it was, indeed, a ‘ grand discovery,’ 
for it led to further investigation with the 
final demonstration that animal and metal 
electricity were identical. What is more, 
it unquestionably opened the way to the 
construction of the battery bearing the 
name of this honored investigator, who, 
however, little dreamed of the splendid 
achievements which were to follow the in- 
troduction into chemistry of the form of 
energy made so readily accessible by his 
battery and its numerous subsequent modi- 
fications. For history tells us that he 
failed to observe the decomposition which 
arose upon immersing the terminals of one 
of his cells into water. That was to remain 
for the keener vision of Nicholson and Car- 
lisle. The chemical phenomena, exhibiting 
themselves constantly to Volta while experi- 
menting with his battery, were to him abso- 
lutely devoid of interest, yet they continued 
to crowd to the front and eventually at- 
tracted the attention of a brilliant coterie 
of investigators, whose discoveries could 
never have come in their most shadowy 
forms to Volta in his wildest dreams! In 
evidence of this I need merely mention the 
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electrolytic decomposition of water, just 
alluded to, by Nicholson and Carlisle; the 
deposition of the metals lead and silver 
(probably the beginning of electro-chemical 
analysis) ; the remarkably mysterious and 
quiet passage of oxygen from the end of 
the silver terminal over to the zine terminal, 
where it appeared as gas—all observed by 
Cruikshank; the discovery by Davy that 
the current set free hydrogen and oxygen 
from water in the proportion in which they 
united to form the parent substance; the 
conclusion reached by Ritter that reduction 
invariably took place at one pole while 
oxidation occurred at the other; the evolu- 
tion of Grothuss’ theory in regard to the 
decomposition of liquids generally by the 
current—a theory highly suggestive in vari- 
ous directions. Thus, the esterification 
theory of Williamson is based upon the 
same idea of alternate decompositions and 
re-formations; the magnificent conquests 
made by Davy, culminating in the isolation 
of the interesting and valuable alkali metals, 
sodium and potassium ; giving to the chem- 
ical world not only two new elements, but 
also inciting students the world over to re- 
search in wide-reaching fields—a discovery 
pronounced by Ostwald to be ‘ the close of 
the first act of the electro-chemical drama,’ 
and yet what wonderful progress had been 
made through the application of the new 
agent. But richer discoveries were to fol- 
low. Recall the labors of Berzelius and 
Hisinger, upon which was founded a theory 
now almost forgotten, and in its day a re- 
tarder, in some measure, of the proper 
understanding of simple chemical combina- 
tions. But it was helpful and contributed 
at least a mass of facts, applied later suc- 
cessfully in the solution of various chemical 
problems. And as we advance I must not 
fail to mention Becquerel, de la Rive and 
Pfaff, who contributed much of lasting 
value during the controversy waged by the 
adherents of opposing schools in regard to 
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the origin of the current, in the midst of 
whom appeared the immortal Faraday, fix. 
ing the relation between the electricg) 
magnitudes and the combining numbers o 
chemistry, really taking the initia] Steps 
in the foundation of the quantitative period 
of electro-chemistry. I must not, however, 
dwell too long upon the many observations 
made by him. Let suffice the mere men. 
tion of his identification of machine and 
Volta electricity; his declaration concerp- 
ing electro-chemical decomposition that ‘the 
effect is produced by an internal corpus: 
cular action, exerted according to the diree- 
tion of the electric current, and that it is 
due toa force either superadded to or giving 
direction to the ordinary chemical affinity 
of the bodies present;’ his suggestion, after 
wrestling with the nomenclature of that day 
prevalent in electro-chemistry, of the terms 
anode, kathode, electrode, ion, etc.; his 
efforts to measure electricity when he wrote 
‘that the decomposing action of the current 
is constant for a constant quantity of elec- 
tricity,’ and following this thought con- 
structed an instrument which, ‘ being inter- 
posed in the course of the current used in 
any particular experiment, should serve at 
pleasure either as a comparative standard of 
effect or as a positive measurer of this sub- 
tile agent.’ Again, having repeated all his 
earlier experiments with the most varying 
conditions, he wrote ‘ variations in the in- 
tensity * * * produced no difference as to 
the equal action of large and small elec- 
trodes;’ and when he had completed his 
volta-electrometers they were so arranged 
that “after the current had passed through 
one it should divide into two parts; these 
after traversing each one of the remaining 
instruments should reunite. The sum of 
decomposition in the latter two vessels was 
always equal to the decomposition in the 
former vessel * * * exactly the same 
quantity of water was decomposed in all 
the solutions by the same quantity of elec- 
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tricity.’ When the current acted upon 
caustic soda or potash, magnesium sulphate 
or sodium sulphate, just as much hydrogen 
and oxygen were evolved from them as 
from the diluted sulphuric acid with which 
they had been compared. And his final 
declaration in regard to water ‘ that when 
subjected to the influence of the electric 
current a quantity of it is decomposed 
exactly proportional to the quantity of 
electricity which had passed.’ Nor can I 
refrain from a brief allusion to the elec- 
trolysis of molten salts, also conducted by 
Faraday. You all remember the experi- 
ment he performed with lead chloride. 
The weighed platinum-wire kathode was 
introduced into the molten salt; ‘a button 
of alloy could be observed gradually form- 
ing and increasing in size.’ In time the 
experiment was interrupted, when it was 
discovered that the ‘ positive electrode had 
lost just as much lead as the negative had 
gained * * * the equivalent number, by 
comparison with the result in the volta- 
electrometer, being 103.5.’ Some one has 
said, and I think we shall all echo the senti- 
ment, that ‘‘the data communicated by 
Faraday, as the result of his years of obser- 
vation of the action of the electric current 
upon chemical compounds, are among the 
most important in the history of electro- 
chemistry. They form the basis of all the 
quantitative laws which have been de- 
veloped in this special field. They merit 
place side by side with the law of combin- 
ing weights,” 

Equally important, perhaps, both from a 
theoretical and practical standpoint have 
been the results recently won by the intro- 
duction of the current into the field of pure 
chemistry through the persistent efforts of 
untiring investigators. Mark how in the 
diffusion of solids in their solvents van t 
‘Hoff perceived a similarity to the expan- 
sion of gases ; how he succeeded in meas- 
uring that diffusive, expansive force bear- 
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ing the name osmotic pressure; then note 
the astonishing consequences of this dis- 
covery. The simple relation between gas 
volume, attending pressure and temperature 
had led Avogadro to promulgate his hy- 
pothesis in regard to molecules—a thought 
considered by all of us as a fundamental in 
our science. This hypothesis van t’ Hoff 
made bold to apply to solutions, and there 
resulted a theory for solutions analogous to 
that previously wrought out forgases. To- 
day molecular weight determinations are 
made almost daily in our research labora- 
tories as an indirect consequence of this de- 
duction. Indeed, the laws governing os- 
motic pressure, when applied in the most 
varied forms, remained satisfactory, except 
with solutions of salts, bases and acids. 
Their osmotic pressure was far beyond what 
could be expected from the theory of van 
t’Hoff. How was this to be explained? 
The answer came from Arrhenius (1887): 
the departure from the law is due to disso- 
ciation, and most astonishing of all is that 
the dissociation of bodies in their solvents 
occurs Only in the case of those which con- 
duct the electric current, i. ¢., with elec- 
trolytes. Compounds not dissociated in 
aqueous solution—which adhere to the law 
of osmotic pressure—do not conduct the 
electric current. There remained but a step 
to the assumption that the products of dis- 
sociation, in aqueous solution, were iden- 
tical with the substances termed ions, which 
in electrolysis appear at the electrodes. A 
logical query, consequent upon this declara- 
tion, was : 

Are, for example, free potassium and free 
chlorine present in an aqueous solution of 
potassium chloride? Let me read you Ost- 
wald’s well-known reply to this question : 

“ What actually exists in the solution are 
single potassium atoms with enormous elec- 
trical charges. We do not know what these 
charges are in reality, but this we know, 
that the chemical properties of substances 
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are greatly altered by electrical charges. 
On the other hand, what we know as free 
potassium is a solid substance whose mole- 
cules consist of potassium atoms not charged 
with electricity at all. * * * Assoon as the 
potassium atoms in solution lose their 
charge, as they do, for example, when led 
by an electric current to a platinum wire, 
where they can give up their electricity, 
potassium with its ordinary properties is at 
once produced.”’ 

A further consequence of osmosis and 
that of free ions in solution is Nernst’s 
theory in regard to the electric current in 
the voltaic cell—the little instrument sent 
into the world a century ago, from’ which 
have come such epoch-making results, so 
that one cannot help but be profoundly im- 
pressed with the time-honored words: 
‘Despise not the day of small things.’ 

However, it is not alone in the field of 
pure chemistry that helpful and interesting 
consequences of the introduction of the 
‘subtile agent’ are found. The patient, 
careful analyst, as he struggles to unravel 
the problems Nature has placed before him, 
will ever hold sacred the name and memory 
of our own Dr. Gibbs, who in 1865 first 
called the attention of the chemical world 
to that simple yet beautiful and extremely 
satisfactory determination of copper in the 
electrolytic way which proved the incentive 
to further study in this direction, so that at 
present twenty-one metals lend themselves 
to electrolytic determination from solutions 
of the most varied character, and in the 
same manner at least one hundred and 
twenty separations have been made, all of 
which for accuracy, neatness and rapidity 
leave little to be desired. 

In the commercial manufacture of potas- 
sium chlorate, potassium persulphate, caus- 
tic, iodoform, etc., etc., those who seek to 
apply the principles of chemistry in the es- 
tablishment of industries of national im- 
port have found in the current a most fruit- 
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ful aid, the full consequences of which arg 
yet untold. 

But it was not to any one of these I os. 
pecially desired to direct your attention, 
As indicated by my subject, Ihad in ming 
another thought and, craving your further 
indulgence, I shall at once proceed to a new 
chapter in this historical resumé of electro. 
chemistry. 

You are all familiar with the classic ey. 
periment made fifty years ago (1848) by 
Kolbe. I refer to the electrolysis of con- 
centrated solutions of potassium acetate and 
valerate. You remember that this was the 
first investigation of its kind in the domain 
of organic chemistry. The results were 
most interesting and were thought to have 
shed a new light upon and given deeper in- 
sight into the constitution of compounds. 
In the case of potassium acetate the course 
of the decomposition was considered as be- 
ing fully represented by the resulting prod- 
ucts : 


+ + - 
~ r A. — 
CH;.CO, K HOH CO, KOH+H 
CH,.cO, K HOH CH, CO, KOH H 


It was held to be a very simple decomposi- 
tion. 

Kekulé, in 1864, gave to the world facts 
gathered by him in the electrolysis of di- 
basic acids, e. g., succinic, fumaric, maleic, 
and brom-maleic acids. The first gave hy- 
drogen and ethylene, together with carbon 
dioxide; the two isomeric acids gave acety- 
lene, while brom-maleic acid was thought 
to have yielded brom-acetylene. In 1566 
Brester subjected various aliphatic bodies 
to electrolysis, but obtained aothing new. 
Aarland next followed with his study of the 
three isomerides—citraconic, itaconic and 
mesaconic acids, or the allylene dicarboxylic 
acids, as they may also be termed. Aarland 
expected that when these three bodies were 
subjected to electrolysis they would yield 
three isomeric allylenes. He also purposed 


testing the suggestion of Carstanjen that 
six isomeric allylenes really existed. With- 
out entering into details, I may say that 
‘taconic acid was electrolyzed with ease ; 
its gaseous products were allylene and car- 
pon dioxide. The residue contained acrylic 
and mesaconic acids. The resulting ally- 
lene was completely absorbed by bromine, 
but not by an ammoniacal silver nitrate so- 
lution. Citraconie acid yielded allylene, 
containing hydrogen exchangeable for metal 
and acrylic and mesaconic acids. Similar 
products were discovered in the electrolysis 
of potassium mesaconate. 

Mesaconic and citraconic acids bearing 
the same relation to one another as fumaric 
acid sustains to maleic acid, they, of course, 
yielded allylene, CH,. C=CH, whereas it- 
aconic acid was resolved by the current into 
symmetrical allene, CH, = C = CH,,. 

As we search further we shall discover 
that under the influence of the electric cur- 
rent butyric acid was observed to give hex- 
ane; valerie acid, octane; caproic acid, de- 
cane, ete. Oxalic acid was completely 
changed to carbon dioxide and water. Ma- 
lonic acid was resolved into the same com- 
ponents, but the dissociation proceeded less 
rapidly. Upon electrolyzing an alkaline 
solution of sodium succinate Bourgoin ob- 
served ethylene and acetylene in addition 
to the customary gas products. Free malic 
acid was decomposed very slowly ; its alkali 
salts yielded carbon dioxide, monoxide, 
oxygen, aldehyde and acetic acid. Tartaric 
acid was broken down into acetic acid. 
Lactic and sareolactic acids, in neutral so- 
lution, gave acetaldehyde, while in alkaline 
solution, owing to the condensing power of 
the alkali, aldol or crotonaldehyde appeared. 
Glyceric acid was resolved into formalde- 
hyde, carbon dioxide, monoxide and water. 
In the case of the electrolysis of #-hydroxy- 
acids the rule seems to have been oxidation; 
the possibility of condensation, however, 
Was not excluded. Formaldehyde was ob- 
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tained in very appreciable quantities in the 
electrolysis of a concentrated solution of 
glycollic acid, whereas in dilute solution the 
products were carbon dioxide, carbon mon- 
oxide and very little formaldehyde. 

Let us pause a few moments and consider 
how these decompositions have possibly oc- 
curred. Kolbe considered the course of the 
action as very evident. The equation pre- 
viously given represents his idea: ‘the 
acetic acid in the field of the galvanic action 
is oxidized by the oxygen so that it is re- 
solved into carbon dioxide and methyl, both 
of which appear at the positive pole, while 
only hydrogen is formed at the negative 
electrode.”’ 

Kolbe, Kekulé and others regarded the 
decomposition of the organic acid as a sec- 
ondary reaction. The oxygen arising in 
the water decomposition they considered 
exerted an oxidizing effect upon the acid. 
Bourgoin’s researches upon the electrolysis 
of organic acids were very extensive, and it 
was the opinion of this investigator that 
the most important phase in their electrol- 
ysis was the production of intermediate 
anhydrides of the acids. These, Bourgoin 
thought, then parted with oxygen, and sec- 
ondary products were formed. In this 
latter class he included the passage of the 
anhydride into the acid by water absorp- 
tion, as well as the oxidation of the acids 
by the oxygen released from the acid. 

These ideas represented by symbols 
would appear as follows: 


CH, CH,-CO 
CH,-COO.K CH,-CO 


or 


1. 2. >0+0+K, 


CH, 
3. | +C0,+0. 
CH; 

But we continue to ask : Are an anhydride 
and oxygen formed before the hydrocarbon 
is produced? If so, does the oxygen then 
decompose the anhydride with the forma- 
tion of the hydrocarbon and carbon dioxide? 
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Weare not alone in this inquiry, but Lob has 
endeavored to find an answer in the experi- 
mental way. To do this, he electrolyzed 
phthalic acid, dissolved in alcohol (a little 
sulphuric acid was added to increase the 
conductivity) with a feeble current. The 
latter was allowed to act for several hours, 
and there resulted an almost quantitative 
yield of phthalic anhydride. It is not sur- 
prising that this chemist inclines to the 
view of an intermediate anhydride forma- 
tion, but he wisely says that this is only 
demonstrable with acids, whose anhydrides 
are very stable. 

In dealing with the electrolysis of free 
acids we can scarcely assert that breaking- 
down occurs, because the acid reappears as 
such at the positive electrode. Graphically 
represented we should have: 
2CH,-COOH = 2CH,-COO + H, 
2CH;:COO + H,O = 2CH,-COOH + O. 

or 
2CH, COOH = 2CH,-COO + H, 
2CH,-COO = (CH,-CO),-0 + 0 
(CH, CO),0 + H,O = 2CH,-COOH. 


1. 


The first equation shows that oxygen 
comes from the water, while in the second 
it has its origin in the intermediate anhy- 
dride formation. 

But let us follow Lob and with him sub- 
stitute hydrogen sulphide for water, then 
the equations just written would appear 


thus : 
2CH,.COOH 2CH,.COO H, 
2CH,.COO + H,S = 2CH,.COOH + 8. 
or 
2CH,.COOH = 2CH,.COO -+- H, 
2CH,;.COO = (CH,.CO),O O 


> 0+ H,S —CH,.COOH CH,.COSH. 


What do these teach us? 

1. If an intermediate anhydride is not 
formed then the original acid will be regen- 
erated and sulphur will separate. 

2. If the anhydride is produced an evo- 
lution of oxygen will take place, and a 
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molecule of a thio-acid will be obtained fo 
every molecule of the ordinary acid, 

An experiment was performed to test 
these ideas. Very pure acetic acid was 
reduced to a low temperature and in this 
condition saturated with hydrogen sulphide, 
It was electrolyzed, the gas being still eon. 
ducted into the solution. Not a particle of 
sulphur separated at the anode, and the 
solution contained thio-acetic acid. 

Two experiments, therefore, indicated 
the formation of an intermediate anhydride, 
However, other views are prevalent. Thus, 
Schall entertains the opinion that a perox- 
ide is first produced in the electrolytic de- 
compositions of the class we are consider- 
ing. He electrolyzed the alkali salts of 
dithio-acids and obtained persulphides of 
the acids : 

CH,.CSs 


2CH;.CSS | 
CH,.CSS, 


and then the action ceased. It may be be- 
cause the persulphides are so much more 
stable than the corresponding peroxides. 
Schall apparently has been confirmed and 
indeed antedated in his views, for Bunge 
in 1870 subjected thio-acetic acid and thio- 
benzoic acid to electrolysis and obtained 
acetyl disulphide and benzone disulphide, 
‘facts which,’ the author remarks, ‘ justify 
the conclusion that the compound group sep- 
arating in the electrolysis of the thio-acids, 
at the anode, is liberated as a complex.’ 

Hamonet conducted an extensive series 
of experiments with the alkali salts of the 
fatty acids. Inasmuch as he worked upon 
a much larger scale than his predecessors, 
his conclusions are entitled to thoughtful 
consideration. They are in substance : 

1. The equation expressing the decom- 
position of salts of the fatty acids as intro- 
duced by Kolbe cannot be regarded as 
correct. Frequently, paraffin hydrocarbons 
are not obtained, or at least in very small 
amounts. 
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9, The olefines predominate in this de- 
composition. 

3 An alcohol with n-carbon atoms is in- 
variably formed if the acid contains n + 
j-carbon, and its structure is not always 
what we might expect. 

So much for the acids. Plainly this par- 
ticular line of inquiry needs and deserves 
further attention from the investigator. 

The changes induced in organic sub- 
stances by the electric current are, as a 
rule, so complex that their study is sur- 
rounded by vastly more and greater diffi- 
culties than obtain in the electrolysis of 
inorganic bodies. v. Miller, recognizing 
this feature, has adopted means of con- 
tinuously exposing and withdrawing elec- 
trolyzed products from the field of action. 
In this manner he has striven to obtain a 
more complete picture of what actually 
occurs under the influence of the current. 
In the electrolysis of a mixture of potas- 
sium acetate and potassium glycollate the 
product was ethyl] alcohol : 


cH, of COOK = K, + 2C0, + CH; CH,OH. 


True, the quantity of alcohol was not 
great, but its formation was certainly very 
significant. Through the instrumentality 
of the current even iodine and the nitro- 
group have been introduced into organic 
derivatives. Thus, the electrolysis of po- 
tassium propionate, in the presence of 
potassium iodide, yielded ethyl iodide, and 
that of sodium propionate and sodium 
nitrite, nitroethane. 

Brown and Walker, keeping in view the 
fact that Kolbe had synthesized hydrocar- 
bons by electrolyzing fatty acids and the 
alditional knowledge that ester groups are 
electrolytically inactive (first observed by 
Guthrie), effected some most interesting 
électrosyntheses, an outline of which is all 
that I can now give you. They reasoned 
inthis way: If the mono-esters of dicar- 
boxylic acids are electrolyzed, carbon di- 
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oxide will be eliminated and a diester of 
some higher dicarboxylic acid will be 
formed. 
2C,H,.000.CH,.COOK = 
C,H,.00C.CH,.CH,.COOC,H, + 2C0,. 


The experiment was performed with po- 
tassium ethyl malonate. The concentrated 
solution of this salt was introduced into a 
platinum crucible, which served as the 
kathode. A heavy platinum wire, in spiral 
form, constituted the anode. The current 
density approached 300 amperes per square 
decimeter. A yield of 60% of the theoret- 
ically required succinic ester was obtained. 
They further synthesized adipic acid and 
sebasic acid. In all of these syntheses sec- 
ondary changes were noticed, so that it is 
in no wise surprising that the reaction of 
Brown and Walker was not entirely suc- 
cessful with the ester salts of unsaturated 
dicarboxylic acids, in which an ethylene 
union is present. The ester potassium salts 
of phthalic acid, of benzyl malonic acid and 
the salts of oxyacids, such as malic, proved 
unavailable for synthetic purposes. 

I must not omit mention of a rather in- 
teresting result, recently communicated by 
v. Miller and Hofer. As observed, these 
chemists have entered quite largely into the 
study of the electrolysis of what may be 
termed mixtures. They have applied the 
new method to tricarballylic acid with the 
view of determining constitution. This 
acid, as you are all aware, is tribasic : 


OH,,000H 
CH,.COOH. 


From it we can obtain two different mono- 
esters, two di-esters and one _ tri-ester. 
Quoting von Miller and Hofer freely, I shall 
say that there is no ordinary chemical pro- 
cedure which will determine, for example, 
the position of the ester groups in the di- 
esters. So these investigators set about 
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and saponified the triester one-third ; they 
then mixed the potassium salt of the re- 
sulting diester with potassium acetate and 
subjected the mixture to electrolysis. Large 
quantities of ethyl succinic ester were 
formed, a proof of the presence of the un- 
symmetrical diester in the saponification 
product, for the symmetrical diester would 
have yielded methyl glutaric ester. The 
authors went farther. They had obtained 
a diester acid, constitution unknown, while 
preparing the triester. The potassium salt 
of this diester acid they mixed with potas- 
sium acetate and electrolyzed as before. 
The product again gave ethyl succinic ester, 
showing that the original body was the un- 
symmetrical diester. These are the first 
examples of electrosyntheses being used to 
determine constitution which could not be 
arrived at in any other way. 

Mulliken has also brought to light a new 
class of electrosyntheses. He has directed 
his investigation mainly to bodies contain- 
ing a — CH, — or — CH — group, in union 
with more negative groups. We know that 
such substances contain hydrogen, which 
can be replaced by metals. Their sodium 
salts in alcoholic solution conduct them- 
selves like electrolytes ; they break down 
into sodium and a complex anion—the car- 
bonaceous residue. ‘“ The products ob- 
tained in all the electrosyntheses thus far 
made are the same one would expect to be 
formed by the action of iodine on the so- 
dium or silver compounds of the substances 
electrolyzed : 

2C,H,,0,Na + 2I = 2NaI + C,H,(CO,C,H,), 


Sodium Diethyl Malonate Ethyl Ethane-tetracarb- 
oxylate. 


2C,H,,0,Na(electrolyzed ) 2Na+ C,H,(CO,C,H;),.”’ 

Weems has continued this line of investi- 
gation and from his results has felt justified 
in concluding that the electrosyntheses 
effected from malonic ester, methin-tri- 
carboxylic ester, acetylacetone and aceto- 
acetic ester are best explained as the result 
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of the direct union of the anions. “ Pairing 
of anions has been shown to be of particy. 
larly common occurrence in the electrolysis 
of sodium compounds of derivatives os 
malonic ether.” Such pairing has bee, 
observed in certain examples of the aceto. 
acetic ester type, but it can scarcely be said 
to be general. Pairing of anions does not 
take place in the electrolysis of compounds 
like acetamide, benzamide, succinimide and 
phthalimide. The same holds with their 
sodium and mercury salts. 

A very recent synthesis is that of dini- 
trohexane, a result of the electrolysis of 
potassium nitroisopropane. 

Let us take a cursory glance at the de- 
portment of the alcohols when exposed to 
the current. Methyl and ethy! alcohol haye 
been elctrolyzed with electrodes of platinum 
and electrodes of other substances, with and 
without diaphragms. The results have 
been of the most varied character. In 
aqueous sulphuric acid solution metliy! 
alcohol gave methyl formate, acetic acid 
and methyl acetate. Formic aldehyde was 
not observed. Methane was produced when 
the electrolyzed solution contained potas- 
sium carbonate. Ethyl alcohol, in sul- 
phuric acid solution, gave acetic acid, formic 
ester and ethyl sulphuric acid. Chlorinated 
acetic acids were obtained when hydro- 
chloric acid was substituted for sulphuric 
acid. Glycol in sulphuric acid gave trioxy- 
methylene, gylceric acid, formic acid and an 
isomeric glucose. Glycerol yielded formic 
and acetic acids, together with glyceralie- 
hyde. Chloral hydrate, in presence of sul- 
phuric acid, with a diaphragmed cell yielded 
chlorine and acetaldehyde. The hexa- 
hydric alcohols and sugars gave products 
similar to those obtained from glycerol. 
Thus, grape sugar was resolved into carbon 
dioxide, carbon monoxide, trioxymethylene 
and saccharic acid. 

Now turn with me to the aromatic series. 
It is here that stable nitro-derivatives 
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fourish, so to speak, and in the reducing 
side of the current chemists possess a means 
of attacking these bodies most energetically. 
Let us take nitro-benzene as the particular 
subject for consideration. That this yields 
azobenzene when it is reduced in an alka- 
line solution, and aniline in an acid solu- 
tion, are well established facts. Does this 
hold true when the electric current is the 
agent of reduction ? 

The reply to this inquiry divides itself. 
In an alkaline solution azobenzene and 
hydrazobenzene are formed. In an acid 
solution the picture is different from that 
which is generally supposed to represent 
the course of the reduction, for Gattermann 
found p-amidophenol. The explanation 
given for the presence of this body is that 
when the current reduces nitro-benzene the 
first product is phenylhydroxylamine, 
(,H,NH.OH, and that the sulphuric acid 
present rearranges this compound into p- 
amidophenol. Aniline was invariably found 
with the latter body. This led Elbs to 
subject the process to a more careful and 
critical study. Gattermann considered 
that the sulphurie acid figures very seri- 
ously in the reduction. Indeed, he thought 
that it played a triple réle, as it conducted 
the current, occasioned the molecular re- 
arrangement, and served as the solvent. 
The question which naturally suggested 
itself to the inquiring mind was: Could the 
quantity of this reagent in any manner 
modify the course of the reaction? Could 
it affect the yield of the several substances ? 
So it was proposed to substitute acetic acid 
of varying concentration. The yield grew 
larger, but that of the aniline increased 
with the increased amount of p-amidophe- 
nol. Evidently then aniline could not be 
considered in this reduction, by the cur- 
rent, as a secondary, but rather as a normal 
product. A kathode of lead was substituted 
for that of platinum, and, strangely enough, 
the quantity of aniline became greater. 
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Was it possible that the aniline was due to 
a secondary reduction of the p-amido- 
phenol? or are the lead electrodes respon- 
sible for the direct reduviion of nitroben- 
zene to aniline? Experiments made to 
test the first point demonstrated that p- 
amidophenol, when operated upon with the 
conditions as before, was not reduced to 
aniline. After much search it was found 
that p-amidophenol and aniline were pro- 
duced in equal proportions with platinum 
electrodes, by prolonging the period of 
action. Therefore, it must have been the 
spongy lead which effected the reduction of 
the nitrobenzene to aniline. Gattermann 
remained firm in his view that nitroben- 
zene was first reduced to phenylhydrox- 
ylamine, which in turn became p-amido- 
phenol, and contended that the latter ought 
to be obtained entirely free from aniline. 
However, azoxybenzene had also been de- 
tected in the reduction mass, and naturally 
the thought followed that possibly the p- 
amidophenol was derived from it. The 
equation which I add will explain this rea- 


soning : 


NO, N——N 
NH, 
OH. 


Observe, by adopting this idea of the re- 
duction we can plainly comprehend the 
presence of both aniline and p-amidophenol. 
Experiment alone could decide whether 
this was the true course. Accordingly 
nitrobenzene and azoxybenzene were elec- 
trolyzed under similar conditions. The 
first gave an abundant yield of p-amido- 
phenol, while scarcely any of if was 
obtained from the azoxybenzene. The evi- 
dence, therefore, strongly favored Gatter- 
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mann’s original conception, viz.: that the 
p-amidophenol had its origin in the phe- 
nylhydroxylamine—the intermediate prod- 
uct. The question continued to interest 
chemists to such a degree that Lob sus- 
pended nitrobenzene in fuming hydrochloric 
acid or in alcoholic hydrochloric acid, or in 
mixtures of hydrochloric acid and acetic 
acid, and reduced it electrolytically. The 
products were p- and o-chloraniline. The 
corresponding bromanilines were obtained 
when hydrobromic acid was used. Lob 
and Gattermann concluded then that the 
reduction was correctly represented in the 
following equations : 
1. C,H,NO, + 4H + HCl =C,H,NHCI + 2H,0, 
2. C,H;NHCl = C,H,CINH, ; 

o- and p-Aniline 
while with Elbs the course of reduction 
would be represented in this manner : 
1. C,H;NO, + H, =C,H;—— N — N—C,H, + H,0 
2. 0,H,— C,H, = C,H,N = N. C,H,. OH 

3. C,H,;N = N. C,H,OK + 2HCl=C,H;NHCl 
+ HCINC,H,OH — 


C,H,CINH, + C,H; (OH) Cl. NH, 
a b 


A second body, (b) chloramidophenol, 
should be produced if the view of Elbs was 
correct. It was, however, at no time dis- 
covered in the reaction mass, thus affording 
additional evidence of the correctness of 
the first idea. It is not necessary for me 
to submit all the evidence pointing to the 
presence of the extremely unstable inter- 
mediate compound C,H,NHCI, which re- 
arranged itself into the chloranilines: 
enough to know that it is very convincing 
and has been further corroborated by the 
isolation of the body C,H,NC] CO.CH,, 
observed by Bender. 

Gattermann, seeking further support for 
his views, introduced benzaldehyde into the 
reduction mixture at the very outstart. He 
obtained benzylidene hydroxylamine, a con- 
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densation product previously prepared by 
Bamberger upon mixing benzaldehyde anq 
phenylhydroxylamine : 


C,H,;NH.OH + C,H,.CHO — 

C,H,;.N. — CH.C,H, + H,0. 
Further, o-nitrotoluene and benzaldehyde 
gave benzylidene-o-tolyl hydroxylamine, 
and m- and p-nitrotoluenes the correspond- 
ing bodies, thus completely establishing the 
point under discussion. The reduction of 
nitro-ketones gave the expected derivatives 
of p-amidophenol, e. g., m-nitroacetophenone 
yielded amido-oxyacetophenone— 


NO,C,H,COCH, = O co. CH,. 
H 


Similar results were realized with m-nitro- 
benzophenone and with m-nitropheny!-p- 
tolyl ketone. 

Time forbids more than mere mention of 
Lob’s reduction of the three nitrobenzoic 
acids and the theory he has proposed in 
explanation of their reduction; the hydro- 
genizing of pyridine with the production of 
piperidine; the obtainment of pipecoline 
from picoline; the probable reduction of all 
the higher homologues of pyridine; the 
conversion of quinoline into its tetrahydride 
and a trimolecular dihydroquinoline; that 
of quinaldine to its tetrahydride and tri- 
molecular dihydroquinaldine: Noyes and 
Dorrance’s reduction of nitro-bodies con- 
taining substituents in the para-position, as 
well as the reduction of p-nitro-benzoic acid 
in acid solution by Noyes and Clements; 
Ahrens’ efforts to reduce nitriles to primary 
amines; the conversion of eugenol into iso- 
eugenol and the electrolytic oxidation of 
the latter to vanilline; Elbs’ oxidation of 
p-nitrotoluene to p-nitrobenzyl alcohol; that 
of nitrosopiperidine to dipiperidy]; that of 
the toluene sulphonamides to benzoic sul- 
phinides with the formation of sacchariQ, 
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and finally the reduction of certain oxy- 
acids to dyes of great value. 

My story is now told, and it only remains 
for me to acknowledge my deep indebted- 
ness to the various writers upon electro- 
chemistry whose thoughts and words I 
have freely drawn upon and utilized in pre- 
paring this very incomplete sketch of what 
must be regarded as merely the beginnings 
of the electrolysis of organic bodies. I 
feel, however, that you will grant that they 
have been most fruitful and are, indeed, 
highly suggestive. It would be presumptu- 
ouson my part to suggest, for I am satisfied 
many new thoughts have come to you in 
listening, as they have to me, in preparing 
this review, and to them will be added 
many more if we will but experiment in 
the field now opening to us. 

I know of no more fitting conclusion to 
these imperfect and fragmentary para- 
graphs than the words of Michael Fara- 
day, truly a father of electrochemistry, who 
said : 

“Tt is the great beauty of our science 
* * * that advancement in it, whether in 
degree great or small, instead of exhausting 
the subjects of research, opens the doors to 
future and more abundant knowledge, over- 
flowing with beauty and utility to those 
who will be at the * * * pains of under- 
taking its experimental investigation.” 

Epe@ar F, 

UNIVERSITY OF PENNSYLVANIA, 


THE CONCEPTION OF SPECIES AS AFFECTED 
BY RECENT INVESTIGATIONS ON FUNGI.* 
Tue fiftieth anniversary of the founda- 
tion of the American Association is a fit- 
tng occasion for a retrospective view of the 
different branches of science represented in 
our Society, and one would be glad to hear 
from the lips of some botanist who was 
* Address of the Vice-President before Section G— 


Botany—of the American Association for the Ad- 
Yancement of Science, August, 1898. 
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present at the first meeting of the Associa- 
tion an account of the changes which have 
been brought about in the methods of bo- 
tanical study and research and of the prog- 
ress which has been made in North America 
during the past half-century. Fifty years, 
however, is a long time in the life of any 
individual, and of those who in 1848 were 
young, or comparatively young, even the 
most favored could hardly be expected to 
retain their scientific activity in 1898. On 
glancing over the list of members in 1848 
one sees the familiar names of a number of 
botanists, including Ashmead, J. W. Bailey, 
Barratt, Jacob Bigelow, Buckley, Dewey, 
Emerson, Engelmann, L. R. Gibbes, Gray, 
B. D. Greene, Edward Hitchcock, Oakes, Ol- 
ney, Pickering, Thurber, Torrey and Tuck- 
erman. Not one of these leaders of Amer- 
ican botany in their day remains to tell us 
of the Association in its infancy and to trace 
its development with the vividness which 
personal experience alone can supply. 

It would scarcely be fitting in me to at- 
tempt to give a general sketch of the part 
which botany and botanists have played in 
the life of the Association, nor, remember- 
ing the review of recent investigations in 
botany presented by Professor Marshall 
Ward at the meeting in Toronto last year, 
is it desirable that I should encroach on the 
ground so thoroughly and so interestingly 
covered by him. I may, however, on this 
occasion, be permitted to say a few words 
on a single question on which opinions have 
changed very much during the last fifty 
years and, avoiding a detailed history of 
the subject, treat it somewhat abstractly in 
its general bearings ; for the question, you 
will admit, is one about which we should 
occasionally ask ourselves what is probably 
or possibly true, without, however, expect- 
ing in most respects to be able to reach posi- 
tive conclusions. What do we mean by 
species? Do species really exist in nature 
or are they created by us for our own con- 
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venience? AsI donot pretend to be in the 
position of a philosopher, but approach the 
subject as a very commonplace sort of a bot- 
antist, the word species as used by me means 
simply species as understood by the system- 
atic botanist and indirectly by those work- 
ing in other departments of botany who are 
obliged to depend to a considerable extent 
upon the limitations of species as defined 
by systematists. 

The publication of the Origin of Species 
in 1859, a date which marks the fall of the 
old school and the rise of the new, is suffi- 
cient to show that it is not probable that 
any other period of fifty years in the future 
will have the same comparative historical 
importance, as far as the question of the 
conception of species is concerned, as the 
fifty years we are now commemorating. 
Had we asked any of the botanical mem- 
bers of the Association in 1848 what they 
meant by species they would have replied, 
most of them without reserve, a few with 
some hesitation, that in the beginning God 
created all species as he intended them to 
be and that by searching the naturalist 
could find them out. Just how they recog- 
nized species when they saw them would 
have been very hard for them to say, as 
they did not agree in their standards, but 
they would probably all have agreed in say- 
ing that the recognition of species was a 
matter of individual judgment, one’s own 
judgment, of course, being better than that 
of any one else. The skeptic at that time 
could not have failed to notice the frequency 
with which what was home-made was con- 
fused with what was God-given. Before 
1859 creation was one vast pudding in 
which the species had been placed like 
plums by an Almighty hand, and the natu- 
ralists, sitting in a corner like greedy little 
Jack Horners, put in their thumbs, and 
pulled out the plums and cried: ‘‘ See what 
a great naturalist am I—I have found a 
new species ! ” 
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Probably very few of my hearers hays 
any personal recollection of the time whey 
not to believe that species were fixed ang 
immutable creations was enough to make 
one a scientific and almost a social outeast. 
I recall but a few people whom I knew who 
held these orthodox views, for it was my 
good fortune to be a student in college at the 
time of the appearance of what was called 
‘a new edition of the Origin of Species 
revised and augmented by the author,’ pub- 
lished by D. Appleton & Co. in 1864, By 
that time the novelty and audacity of Dar- 
win’s views had ceased to cause a cold 
shudder, and certainly the students of my 
time were ready to swallow not only what 
Darwin had written, but to add a few little 
theories of their own. 

The young botanist of to-day will, I 
think, pardon me, although my contempo- 
raries may not, if I give a short sketch of 
the Harvard Natural History Society in the 
sixties, as showing not only how changed 
is the position of natural history in Amer- 
ican colleges, but also the attitude of col- 
lege students at that day toward the then 
new doctrine of evolution. If the Society 
soon after my college days passed out of 
existence, its end could not be said to be 
untimely, for the attitude not only of the 
university, but of the scientific public, to- 
wards the study of natural history had so 
changed that the old-fashioned society had 
no place. Those of you who go to Cam- 
bridge next Friday may perhaps see 4 
dreary barn-like sort of a lecture room 
which now occupies the greater part of old 
Massachusetts Hall. In days gone by, the 
three upper stories of the served a 
dormitories, and the lower story was occl 
pied by the rooms of the Natural History 
Society sandwiched in between those of the 
institute of 1770, which then was pleased to 
consider itself to be a literary society, and 
the laboratory of the Rumford Chemical 
Society, which, as it emitted none of the 
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odors characteristic of chemical activity, 
must be considered in my day to have been 
moribund if not actually defunct. 

The rooms of the Natural History Society 
would now cause a smile. From the low 
ceiling were suspended an alligator, a 
turkey buzzard and such other creatures 
as would not fit well in the wall-cases. 
In one corner leaned lazily a large cup- 
sponge, a receptacle for the dust which 
gravity constantly supplied and the rejecta 
contributed at frequent intervals by the 
members. Around the walls was a very 
promiscuous collection of birds and mam- 
mals, some shot and prepared by past 
members, others the gift of so-called bene- 
factors who, not knowing what else to do 
with them, turned them over to the Society. 
Quartz crystals and other showy but not 
very valuable minerals hobnobbed with 
skeletons, one of which, at least, must have 
been very useful, if one could judge by the 
perennial absence of some of the limbs which 
had been removed, as was said, for study. 

Botany was represented by a single 
cabinet whose pigeon-holes were filled with 
plants of New England, enriched by choice 
fragments of specimens collected by well- 
meaning persons in the Alps and by travel- 
lers in the Holy Land. The plants were 
arranged, or rather shuffled, in the case ac- 
cording to the wishes or necessity of the 
curator of the time being. We were quite 
eclectic in our view of botanical classifica- 
tion, some pigeon-holes being arranged on 
the Linnean system, some on the natural 
system and some apparently alphabetically. 
Whatever real value the collections may 
have had, once a year they were at least 
orhamental. Every year the members were 
photographed and the alligator, the turkey- 
buzzard and the human skeleton were taken 
down and added to the group to show that 
We were really the Natural History Society 


and not the Hasty Pudding or the Phi 
Beta Kappa. 
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The old collections were long ago dis- 
persed, and the little which was of value is 
now incorporated with the different univer- 
sity collections. You may, perhaps, be 
curious to know what the members of the 
Society did. That is easily told. They all 
talked and some dissected cats. The talk 
was toa great extent about the origin of 
species and, no matter what was the subject 
of the papers announced for the evening 
meeting, it was not often that we adjourned 
without dropping into a discussion on 
evolution. Few had really read Darwin’s 
book, but all felt able to discuss the great 
scientific question of the day, in which re- 
spects, perhaps, we did not differ from some 
older and more learned people. Although 
the traditional man who is always on prin- 
ciple ‘on the other side’ was not wanting, 
we were practically unanimous in our 
opinion. We all felt that a new day had 
dawned ; that the old view of looking at 
species as fixed creations and ignoring, as 
far as possible, the significance of their 
tendency to vary had been forever upset 
by Darwin, and that hereafter we must 
look to evolution as brought about by 
natural selection to interpret species as we 
now find them. Not being well informed 
in regard to the history of scientific opinion, 
we assumed somewhat hastily that before 
Darwin all was darkness, and we did not 
trouble ourselves to go back and inquire 
whether there were not others who had 
had, at least, glimpses of the great truths of 
evolution, but even had we heard that there 
were some before Darwin who did not be- 
lieve in the fixity of species it would still 
have been true that it was Darwin’s book 
by which, practically, the world at large 
was enlightened on the subject. 

Forty years have passed and, inasmuch as 
we areall evolutionists either of the Darwin 
school or some related school, the question 
suggests itself, is our belief in evolution 
merely dogmatic like some of the theolog- 
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ical doctrines which we believe thoroughly 
but which we do not allow to interfere with 
our daily life, or, as far as botany is con 
cerned, has our belief modified the manner 
in which we treat what we call species? The 
mere fact that we now recognize that species 
have been derived from other species, and are 
on the way to develop into still other species, 
would naturally lead us to be more liberal 
in our treatment of them systematically 
than in the days when variation was almost 
a crime against the Almighty. Certainly, 
with evolution as a key to guide us, our 
conceptions of genera and orders ought to 
be far more scientific than they were. 

A species has been defined as a perennial 
succession of like individuals and, although 
no definition is perfect, I doubt whether a 
better definition of species has ever been 
invented. It is a peculiarity of definitions, 
however, that they all need to be defined. 
In the present case we must be told what is 
meant by the word perennial and what is 
meant by like. To the pre-Darwinian, per- 
ennial, of course, meant for all time. By 
the early Darwinians we are not told 
whether by perennial they meant a hundred, 
a thousand or a million years, but until, 
at least, we know approximately what is 
meant we must still ask how long must be 
the succession of like individuals to estab- 
lish a good species. Otherwise the whole 
matter of the distinction between a race 
and a species cannot be settled practically. 
If there is nothing definite in writings of 
the time of Darwin to explain the limits of 
the perennial succession, we should bear in 
mind that the object then was to bring out 
boldly the salient points of evolution as 
governed by natural selection, and the illus- 
trations used were taken almost exclusively 
from the higher animals and plants in 
which the lives of individuals are of such 
duration that it was impossible to obtain 
accurately the records of a large number of 
generations inany case. Enough was shown 
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and cited to show from the records of coy. 
paratively few generations a general te). 
dency which it was assumed would be 
confirmed could the geological record jy 
followed, and we can suppose that, so {yp 
as they considered the question at jj 
the early Darwinians took it for granted 
that the perennial succession needed jy 
establish a species covered very long inter. 
vals of time. While one need not object to 
this method of reasoning, it is plain that 
the practical question of when a race or 
variety ceases to be a race and becomes 
species was left open, and it is questions of 
this sort which the systematist is constantly 
called upon to answer. 

What could be learned only slowly and 
fragmentarily from observations and ex- 
periments on higher plants and animals 
might, perhaps, be learned much more easily 
could one experiment with organisms whose 
cycle of life is completed with great rapidity. 
For this purpose one might suppose that 
nothing could be better than bacteria, which 
are easily managed in the laboratory and 
whose development takes place with such 
rapidity that it is possible for the experi- 
menter to watch the course of hundreds 
or even of a thousand generations ina com- 
paratively short time. 

The advantage to be expected from study- 
ing forms in which the development is very 
rapid is, however, made difficult for purposes 
of comparison by their extreme simplicity 
and the difficulty and, at times, impossibil- 
ity of finding sufficiently marked morpho- 
logical characters to guide us and, in the 
absence of such characters, the bacteri0/0- 
gist is often forced to base what he calls his 
species on physiological characters, includ- 
ing in that term zymotic and pathological 
action. By botanists, who are not specially 
bacteriologists, the so-called species of bac: 
teria are not admitted to be species in the 
proper sense. Whether scientifically ©0” 
sidered they are not as legitimately spe! 
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as what are called species in speaking of 
the higher plants, is a very pertinent ques- 
tion. Any definition of species to be scien- 
tifically accurate must in its essential points 
apply to all plants and all animals and, if a 
species of flowering plant is a perennial 
succession of like individuals, it is hard to 
see why in bacteria a perennial succession 
of like individuals does not also constitute 
aspecies. That the individuals in bacteria 
are very different from the individuals in 
flowering plants is certainly true, but that 
does not affect the question of the validity 
of the species in the former. As far as the 
_ perpetuation of morphological likeness of 
the individuals is concerned there is no 
doubt that it is, to say the least, as com- 
plete in bacteria as in flowering plants, and 
the physiological constancy has been shown 
by competent observers to persist in some 
cases for hundreds of generations. That 
these many generations have been produced 
in months rather than in hundreds of years 
does not, it seems to me, affect the case. 
When, therefore, the botanist denies that 
physiological species are properly species 
he is practically admitting that his own 
definition, the perennial succession of like 
individuals, is used by him in a special 
sense, and he does not seem to be aware 
that species as he limits them are artificial 
and not natural. The belief that species 
should be based on morphological rather 
than physiological characters rests on the 
assumption that the former are more likely 
to be inherited and thus show the ancestry, 
while the latter are more likely to be the re- 
sult of the temporary attempts of the organ- 
ism to adapt itself to the environment. It 
is, perhaps, a question whether the grounds 
for this belief are as valid as has been sup- 
posed. We readily see morphological char- 
acters which have been inherited, but it is 
usually only by accident or experiment that 
We recognize the physiological or patholog- 
cal qualities, 
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Let us turn for a moment from bacteria 
to Saccharomycetes, whose characteristic 
function is to invert and ferment the differ- 
ent sugars. Here we have a group much 
more limited in number of species than the 
bacteria, but like them microscopic and 
rapidly growing. Although not long ago 
they were classified after a fashion on their 
morphological characters, the admirable in- 
vestigations of E. C. Hansen and his fol- 
lowers have pointed out the important fact 
that these characters, taken by themselves, 
are less fixed, although the limits of their 
variation may be fixed, than certain physio- 
logical characters, such as the maximum 
and minimum temperatures of growth, and 
especially the temperature at which spore- 
formation takes place. It is in these last- 
named characters rather than in the former 
that the specific distinctions in Saccharo- 
mycetes are sought by those who study that 
group specially. 

The same objection is urged by botanists 
in this as in the case of bacteria that the 
so-cailed species are not species but races. 
We naturally ask, races of what species? 
There have been many attempts to deter- 
mine the origin of the common Saccharomy- 
cetes, and the question has been supposed 
more than once to be settled. Without in- 
tending to imply that the question is not 
still open to investigation, I must admit 
that there does not yet seem to be any sat- 
isfactory proof to show from what higher 
forms Saccharomycetes have been derived. 
Although there can be no doubt that in the 
germination of spores of certain fungi, es- 
pecially the Ustilaginacez, bodies are pro- 
duced in abundance which not only closely 
resemble Saccharomycetes in shape, but also, 
in some cases at least, are capable of pro- 
ducing alcoholic fermentation to a limited 
extent, it does not seem to me that that is 
by any means enough to warrant the opin- 
ion expressed by Brefeld that the Saccharo- 
mycetes are derived from and are degener- 
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ate conditions of Ustilaginacese. In fact, 
one has only to consult Brefeld’s own writ- 
ings to see that Saccharomycetes-like bodies 
are produced by the germinating spores of 
other orders of fungi than Ustilaginacez, 
and it is known that, in some species, as in 
the genus Aspergillus and in certain Mucora- 
cer, the budding cells which look like the 
Saccharomycetes, using the word in the 
limited sense, are also capable of producing 
alcoholic fermentation. 

On the other hand, no one has yet suc- 
ceeded beyond a doubt in making the Sac- 
charomycetes proper revert to a higher an- 
cestral form. Isay beyond a doubt, because 
the observations of Juhler, Joergensen and 
Johan-Olsen on the relation of Aspergillus, 
Sterigmatocystis and Dematium to Saccharo- 
mycetes have not been confirmed by other 
equally good observers, as Kloecker and 
Schioenning, and, for the present at least, 
we must regard the observations of Joer- 
gensen and Johan-Olsen as affording still 
other instances of the fact that under proper 
conditions the germinating spores of many 
fungi produce bodies like Saccharomycetes, 
while they do not show conclusively that 
forms recognized by specialists as genuine 
Saccharomycetes can be transformed into 
fungi of other orders. They do, however, 
show that the views of Brefeld that the 
Saccharomycetes are derived from Ustilagi- 
naceze could, at the best, be only partially 
true. 

Let us return to the question as to whether 
or not species of the Saccharomycetes, as 
defined by Hansen, for instance, should be 
allowed to be called species in the proper 
sense of the word. Of course, no one sup- 
poses that they have always existed in their 
present form and, although we have no ex- 
act knowledge of the ancestors of the pres- 
ent species, we naturally suppose that they 
were derived from some other higher fungi, 
as the expression goes. Whether derived 
from one particular order or fungi or from 
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several different orders, the species as We 
now see them seem to be constant in the 
sense in which that word must be used in 
speaking of species of any group of plants, 
The shape of the cells in any given species, 
although variable to some extent, is constant 
within definable limits and, although they 
have periods of rest and periods of activity, 
their physiological action seems to be the 
same under similar conditions. 

We might be justified, it seems to me, in 
regarding as races the Saccharomycetes- 
like forms which result from the germina- 
tion of spores of higher fungi, provided they 
continued to live an independent existence 
for a time and were not, as is more likely 
to be the case, merely accidental conditions 
depending on unusual or unfavorable con- 
ditions of germination, but the Saccharo- 
mycetes in the limited sense are constant, 
as far as constancy is to be expected in living 
organisms in general ; they cannot be made 
to revert, as far as we know, and I there- 
fore fail to see why they should not be ad- 
mitted to be scientific species. The same is 
true of the physiological speeies of bacteria, 
meaning, of course, those which have been 
well studied, and excluding the mass of ill- 
described and ill-known forms which abound 
in bacteriological writings. When a race 
has become so constant that it no longer re- 
verts, and we cannot tell from what species 
it came, it is no longer a race, but a species. 

It may be objected, however, that both 
bacteria and Saccharomycetes differ from 
ordinary plants in a most important respect, 
viz., that there is a complete absence of 
sexuality and the reproduction is purely 
vegetative. There are a few botanists, 0 
be sure, who think that there is a form of 
sexuality in Saccharomycetes, but botanical 
opinion at present is so overwhelmingly 0" 
the other side that to call the question a0 
open one would require an explanation 
which time will not permit. It may be 
urged that in plants in which sexuality 
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wanting we have no right to speak of a 
a perennial succession of like individuals, 
for it may be claimed succession means by 
sexual genereration only. This interpreta- 
tion is very convenient if one wishes to ig- 
nore forms like bacteria and Saccharomy- 
cetes in the consideration of the question of 
species, but to exclude them on this ground 
is somewhat dangerous, unless we are pre- 
pared to admit, off hand, that species are 
purely artificial. 

It is the custom to speak of bacteria 
and Saccharomycetes as degenerate forms. 
What is meant by this expression is not 
plain, unless it means that, arising presum- 
ably from plants in which sexuality was 
present, they have become non-sexual. 
Undoubtedly sexuality is the rule in nature, 
but it should be borne in mind that it is 
not universal. Ido not refer here to fungi 
like Ascomycetes and Basidiomycetes which, 
accepting the hasty conclusions of the 
Brefeld schoo], have been, even by a good 
many of our own botanists, included in the 
limbo of non-sexual, degenerate forms from 
which more recent observers are gradually 
rescuing them. Irefer rather to species 
like Rhodymenia palmata, one of the com- 
monest red seaweeds of the North Atlantic, 
in which, so far, nothing has been discov- 
ered but the non-sexual tetrasporic repro- 
duction. This is not an isolated case and 
others will probably occur to my hearers. 
Furthermore, we must admit that the num- 
ber of species normally sexual but in which 
apogamy sometimes occurs has been percep- 
tibly increased by the studies of botanists 
in recent years. In such cases as that of 
Rhodymenia it may be that the cystocarpic 
fruit really exists and will be found later, 
but, since botanists have searched for it in 
vain for many years, it must be very rare, 
and certainly, as far as we know it, the plant 
18 non-sexual. 

In regard to cases of apogamy we have 
hot yet sufficient data as to their capacity 
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for propagating themselves continually 
apogamously, although in such cases as 
that of Chara crinita, if we may judge by the 
distribution of the species in central Europe, 
there seems to be no reason to believe that 
they may not do so indefinitely. The not 
inconsiderable number of species of mosses, 
some of them common species, in which the 
male or female only is known and the num- 
ber of marine alge which, in spite of their 
frequency, bear only tetraspores or at most 
bear cystocarps very rarely, should make 
us cautious in so defining what we meanby 

species as to imply that we consider that 
the perennial succession refers only to suc- 
cession by sexual generation. 

We cannot fail to notice an increasing 
tendency among cryptogamic botanists to 
give more and more weight to physiological 
characters in limiting their species. For 
some time we have been accustomed to 
think of the species of bacteria as largely 
physiological, and we are gradually accus- 
toming ourselves to the views of those who 
hold the same view in regard to species of 
Saccharomycetes. More recently still we 
find that in another higher order of fungi, 
the Uredinacex, experts are coming more 
and more to rely on physiological charac- 
ters. If in bacteria and Saccharomycetes 
we have plants which are generally recog- 
nized to be non-sexual, in Uredinacez the 
probability is that there is sexuality; at 
least the probability is here much stronger 
than in the other twogroups. By some the 
sexuality of Uredinacez is considered al- 
ready proved, but admitting that the form 
of nuclear union demonstrated by Dangeard 
and Sappin-Trouffy and confirmed by some 
other botanists must have some important 
significance, not only in this, but in other 
orders of fungi where it occurs, there are 
reasons for not regarding the union in this 
case as representing true sexuality. On 
the other hand, although no one has yet 
quite proved it, there appear to be reasons 
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for supposing that, in the ecidial stage, a 
form of true sexuality occurs comparable 
with what is known in some ascomycetous 
fungi. Time alone will show whether this 
present probability is a reality, but at any 
rate the position of Uredinacez in regard 
to sexuality is undoubtedly very different 
from that of bacteria and Saccharomycetes. 

One who takes up the recent descriptive 
works on Uredinacee is surprised to see the 
number of species which depend on physio- 
logical characters. The former method of 
describing the species of this order from the 
morphological characters of the teleuto- 
sporic, the uredosporic and ecidial stages 
was certainly sufficiently perplexing, but 
one almost gives up in despair on seeing 
species in which the different stages are 
identical in all respects, except that some 
of them, usually the ecidia, will grow only 
on certain hosts. Facts like this are, of 
course, only determined by artificial inocu- 
lations, although they may sometimes be 
suspected by the distribution of the different 
stages in nature. In this complicated state 
of things, more complicated than in any 
other order of plants, we are compelled to 
examine very critically the accounts of cul- 
tures made even by botanists of high repu- 
tation, and it is only natural that we should 
hesitate to give implicit confidence to nega- 
tive results unless the observations have 
been repeated by other observers at other 
times and places. Even from scattered 
positive results one should avoid drawing 
too wide general conclusions. We may 
readily suppose that some of the supposed 
distinctions in the choice of their hosts by 
different Uredinaceze will be proved here- 
after not to be founded in fact, but, making 
all proper allowances for possible errors in 
observations and for hasty speculation in a 
field where speculation is so easy and accu- 
rate experiment so difficult, we have to 
admit that in a good many cases surprising 
results have been confirmed by repeated ob- 
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servations and the tendency to split up spe. 
cies on physiological grounds becomes more 
and more marked. 

As the subject is somewhat complicated, 
it will be well to consider a few prominent 
cases by way of illustration. An instructiye 
case is that of the Puccinia on Phalayis 
arundinacea referred to, among other sub- 
jects, by Magnus and Klebahn in papers 
published in 1894 and 1895. To the teleuto- 
spores was originally given the name 
Puccinia sessilis Schneider, which was found 
by Winter to bear its ecidia on Allinn 
ursinum. Later Plowright experimented 
with a species which grew on Phalaris whose 
teleutospores could not be distinguished 
from those of P. sessilis, but whose xcidia 
could be produced on Arum maculatum though 
noton Allium. To this physiological species 
Plowright gave the name of P. Phalaridis. 
Still later Soppit discovered that a Puccinia 
undistinguishable from PP. sessilis and P. 
Phalaridis in its teleutospores produced its 
zecidia on Convallaria majalis. To this spe- 
cies he gave the name of P. Digraphidis. 
Had these observations not been confirmed 
by others we might have doubted whether 
Winter, Plowright and Soppit had not 
really experimented with the same species 
of Puccinia, but, owing to some accident of 
their cultures, had suceeeded in inoculating 
only different hosts, whereas it might well 
be the case that the «cidia on the three 
hosts might by subsequent cultures prove to 
be the same, and in that case P. sessilis 
would really be only an instance of a Puc- 
cinia which produces zecidia on three difler- 
ent hosts, not an infrequent ease. ‘The ob- 
servations of Magnus showed that P. Digra- 
phidis bore eecidia also on Polygonatum and 
Maianthemum, genera closely related to 
Convallaria, So far as concerned Polygo- 
natum and Maianthemum, Soppit and 
Magnus’s observations were confirmed by 
Klebahn. The case is complicated by * 
difference of opinion as to whether the 
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ecidium on Paris is connected with P. 
Digraphidis or whether there is not a fourth 
distinct species, P. Paridis, as believed by 
Plowright. 

We need not stop to consider the further 
history of this complicated case, as it is in- 
troduced here merely to illustrate the 
method and tendency of recent workers in 
this field. The above-named botanists who 
studied the species of Puccinia on Phalaris 
seem to agree in speaking of P. sessilis, P. 
Digraphidis and P. Phalaridis as distinct 
species, although Plowright considered P. 
Puridis to be distinct from P. Digraphidis, 
whereas Magnus considered the two to be 
what he calls adaptive races (Gewohnheits- 
racen) of the same species. Magnus speaks 
of the three species as biological species, 
which he distinguishes from adaptive races, 
the latter including forms in which, although 
the ecidium may be produced on different 
hosts, it does not appear to be so frequent 
or so well developed on some hosts as on 
others, showing in the one case that the 
adaptation is more complete than in the 
other. Klebahn, although admitting that it 
is not of real importance whether one re- 
gards such forms asthe Puccini on Phalaris 
as species or races, nevertheless states that 
he sees no reason why they should not be 
considered to be genuine species rather than 
races. 

Another instance in point is the group of 
ecidia generally known as species of Peri- 
dermium, which infest species of Pinus. 
It had for some years been recognized that 
the weidial stage of the corticolous form 
of Peridermium Pini was not the same as 
that of the form on the leaves, but in re- 
cent years the subdivision has been carried 
uuch farther, owing to cultures made by 
Klebahn, Edouard Fischer, Rostrup and 
others. The former has distinguished at 
least seven species of Peridermium on Pinus 
‘ylestris alone, whose uredo and teleuto- 
‘pores are to be found in the species of 
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Coleosporium which grow upon different 
genera of Composite, Scrophulariacez and 
Campanulaceze. Although Klebahn is in- 
clined to see minor differences in the shape 
and markings of the zcidial spores of some 
of the species, it must be admitted that the 
differences in some cases are so slight, both 
in the case of the «cidial spores and the 
corresponding teleutospores, that were it 
not that cultures show the connection be- 
tween the form of one host with that on 
another to the exclusion of other hosts it 
is hardly likely that many botanists would 
consider them as distinct species. 

The most suggestive Uredinaces for our 
present purpose are the different species of 
Puccinia which attack grains and other 
grasses, for a knowledge of which we are 
indebted to the researches of Eriksson and 
Henning in Sweden, whose work is cer- 
tainly a model of careful investigation. I 
take it for granted that most of my hearers 
are already acquainted with the character 
of the work in question, and we need stop 
to consider only those points which bear 
upon the subjects we are discussing. Of 
the three common rusts which affect grains, 
Puecinia graminis, P. rubigo vera and P. coro- 
nata, the zecidia are to be found respectively 
in Aecidium Berberidis, Aec. Asperifolii and 
Aec. Rhamni, according to the previously 
accepted view in regard to those species. 
Judging by the morphological characters of 
the teleutospores and the uredospores alone, 
these three species occur on a larger num- 
ber of different grasses. In making inocu- 
lations to ascertain the facts in regard to 
the wcidia of the species, Eriksson and 
Henning found that what was supposed to 
be P. graminis growing on Phleum pratense 
and Festuca elatior had no ecidia, and they 
described this form under the name of P. 
Phlei-pratensis. Puccinia coronata is sepa- 
rated into two species, P. coronifera and P. 
coronata, the former having its ecidium on 
Rhamnus catharticus, the latter with ecidia 
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on Rhamnus Frangula, with perhaps two 
other forms to be separated from the old P. 
coronata. Puccinia rubigo-vera is separated 
into three species, P. glumarum, P. dispersa 
and P. simplec—the distinctions based 
largely on the presence or absence of the 
zecidium, although there are also certain 
differences in the habit and color of the 
other stages. The three original species are 
split up into seven species, besides two un- 
certain forms, characterized in the main by 
physiological characters. Furthermore, of 
P. graminis, six specialized forms are enu- 
merated, characterized by differences in the 
inoculating capacity of the uredo or teleu- 
tospores on different hosts. The other 
species also have their specialized forms, 
the total number being, I believe, twenty- 
eight. We may consider the specialized 
forms to be races, and in that case, cer- 
tainly, we shall have to agree with Eriks- 
son and Henning in considering their seven 
species as species rather than races. The 
important point is to know whether the 
differences observed are temporary and ac- 
cidental or permanent. It is too much to 
ask for the confirmation of the results of 
these two experimenters just now, for their 
work is recent and has been carried so far 
beyond that of previous experimenters that 
it must require a considerable number of 
years before we could expect the work to be 
repeated by others. So far as the experi- 
ments have been repeated, as in the case of 
P. coronifera and P. coronata, it has been 
confirmed. 

Enough has been said to show that the 
conception of species by those who are 
doing the most advanced work in fungi is 
much more flexible than it used to be, and 
significance is to be attached to the fact 
that the number of those who, as viewed by 
the typical systematic botanist, hold very 
heterodox views is increasing. The ex- 
planation is to be sought in the fact that 
descriptive botany in certain groups of 
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plants has reached a point where the ordj. 
nary morphological characters no longer 
suffice to classify what we know or wish to 
know about the plants themselves. It wag 
my privilege eleven years ago to address 
what was then the Biological Section of the 
Association on a subject somewhat related 
to that of to-day, and my closing sentence 
then was: ‘Following the prevailing 
tendency in business affairs, the question 
they [botanists] ask of plants is not s0 
much, ‘ Who is your father and where did 
you come from,’ as ‘What can you do?’” 

The tendency noticed eleven years ago is 
even more marked at the present day. As 
compared with the times of which I at- 
tempted to give a sketch in my opening re- 
marks, I think we may truly say that 
whatever may be the case in zoology, in bot- 
any theoretical considerations with regard 
to evolution play a much less important 
part than they used to. In the case of such 
plants as Lycopodiacer, Equisetaces and 
their allies and of certain orders of pian- 
erogams the ancestral question naturally 
remains as important as ever, but, although 
papers on other orders of plants accom- 
panied by hypothetical genealogies and 
family trees of the banyan type appear at 
not infrequent intervals in botanical jour- 
nals, they are quite overshadowed in gen- 
eral interest by the papers on cytology, life- 
histories and physiology. That was not 
the case in the sixties, when nothing com- 
pared in interest with the question of the 
origin of species. While we cannot be too 
grateful to Darwin for having opened our 
eyes to see the value of evolution in gel 
eral, the majority of the active botanists of 
the present day find too many other pres 
sing questions to be solved to be able to 
dwell on evolution to the same exclusive 
extent as did the botanists of the last get- 
eration. 

Our definition of a species included eae 
terms which required further explanatio?. 
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We started out in the hope of finding some 
light as to the approximate length, or, at 
least, the approximate minimum of the 
length, of time which is needed to trans- 
form a race into a species, hoping that per- 
haps those plants in which the develop- 
ment of the individual was rapid might 
show that in a comparatively short space 
of time a race might be actually observed 
to become fixed and be considered a species, 
a fact which certainly could not be so well 
ascertained by direct observation in the 
study of the higher plants alone. You will 
notice that, like the obliging shopkeeper, I 
have not given you exactly what you ex- 
pected, but have offered you instead some- 
thing else perhaps just as good, if not bet- 
ter. If I have not been able to tell you 
that in such simple and quickly growing 
plants as bacteria and Saccharomycetes 
new species can be produced from old ones 
in a comparatively short time, a considera- 
tion of some of the peculiarities of such 
plants has brought out the modifications 
which have taken place in the views of a 
good many as to specific limitations, which 
is in part an answer to our primary ques- 
tion, What do we mean by a species? 

It may be added that although some of 
the species of lower plants may be trans- 
formed in various ways by artificial cul- 
tures, on the whole, we are quite as much 
struck by their comparative constancy in 
important respects as by their tendency to 
differentiate. In Uredinacese there is a 
tendency to form adaptive races, which is 
greater than was formerly supposed, but 
whether the tendency is greater than would 
be found in some higher plants, were they 
studied as carefully as have been the Ure- 
dinacese, is perhaps a question. Parasites, 
‘Sa rule, are more plastic and more sensi- 
tive to changes of environment than other 
plants, and their impressionability, if I may 
use that word, might be expected to accent- 
Late their power of specific transformation. 
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It cannot be denied that there is a general 
suspicion—to say knowledge would be too 
strong—that the lower plants become spe- 
cifically changed more easily and quickly 
than the higher, but, although this is what 
we should expect from their more rapid in- 
dividual growth, I am not able to cite any 
actual observations which can settle the 
question, for, as you know, the school of 
botanists which may be called the school of 
ready transformationists have a fatal ten- 
dency to accept unskillfully conducted or 
otherwise faulty observations as convincing 
proof. Others, it is to be feared, err on the 
other side and are not sufficiently ready to 
admit metamorphoses in different species of 
the lower plants. Probably the truth lies 
between the two. The metamorphoses to 
which I now refer are, of course, in the 
normal cycle of individual development 
and should not be confused with the differ- 
entiation into races and species, but of ne- 
cessity our views as to the latter must be 
influenced to some extent by our attitude 
towards the former. 

If we turn to the second word of our defi- 
nition which needed explanation, and at- 
tempt to say what is meant by like individ- 
uals, we find ourselves wholly at sea. Even 
if we agree that the likeness must be mor- 
phological and not physiological, that does 
not help the matter at all. No two individ- 
uals are ever absolutely alike in morpholog- 
ical characters, and the question is one of 
comparative likeness only. Systematists 
may agree that certain characters are more 
important than other characters, but they 
would never agree as to what characters are 
important enough to be regarded as specific 
in comparison with those which are only 
racial. In fact, when we come to the point, 
we find that most systematists do not in 
practice distinguish species from races on 
the ground that the former are practically 
constant, whereas the latter are not, but 
rather on the ground that they regard the 
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characters which they use to distinguish 
species as more important than those 
which they are willing to accept as merely 
racial. 

But what is more important or less im- 
portant is a question not only of individual 
opinion at any given time, but it is alsoa 
question which depends on the means of 
analysis at our disposal, and these change 
from time totime. Surely there never lived 
a better systematist than Elias Fries, and, 
at the time of its publication in 1821-1832, 
his Systema Mycologicum was certainly a 
masterpiece. If the species described by 
him in genera, such as Spheeria, for example, 
which were then considered valid, are no 
longer recognized as such, it is not because 
in limiting his species as he did Fries did 
not employ with remarkable skill the same 
scientific principles of classification as the 
mycologists of to-day, but mainly because 
the modern application of the microseope 
to the study of the spores and some other 
characters has brought out facts unknown 
in the beginning of the century. The spe- 
cies of Fries have been split up and 
changed in many respects, and while we 
feel sure that the modern classification, 
thanks to improved microscopes, is an im” 
provement on his, who shall dare say that 
hereafter some at present unknown and un- 
suspected method of analysis may not fur- 
nish facts which will overturn our present 
system ? 

I should feel that I ought to apologize for 
bringing up a subject so very, very thread- 
bare, were it not that some botanists shrink 
from acknowledging the fact that what we 
botanists call species are really arbitrary 
and artificial creations to aid us in classify- 
ing certain facts which have accumulated 
in the course of time, and nothing more. 
So long as we entertain even a lingering 
' suspicion that they are anything more, sys- 
tematic botany will not be able to accom- 
plish its real object, which is certainly very 
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important. We are all convinced, theoret. 
ically at least, that not only are all plants 
gradually changing, and sooner or later wij] 
no more be what they now appear to us to 
be than they are now what they were in 
times past, and we also know that the means 
which we have of studying them are chang. 
ingas well. Ourso-called species are merely 
snap-shots at the procession of nature as it 
passes along before us. The picture may 
be clear or obscure, natural or distorted, 
according to our skill and care, but in any 
case it represents but a temporary phase, 
and in a short time will no longer be a faith- 
ful picture of what really lies before us, for 
we must not forget that the procession is 
moving constantly onward and at a more 
rapid rate than some suspect. Better cam- 
eras will be invented, and when another 
generation of botanists snap off their pic- 
tures they will undoubtedly look back with 
pity, if not with contempt, on our faded 
and indistinct productions. 

Whether or not species really exist in na- 
ture is a question which may be left to 
philosophy. Our so-called species are only 
attempts to arrange groups of individual 
plants according to the best light we have 
at the moment, knowing that when more is 
known about them our species will be re- 
modeled. We should not allow ourselves 
to be deluded by the hope of finding abso- 
lute standards, but it should be our object 
to arrange what is really known, so that it 
can be easily grasped and utilized. Utility 
may, perhaps, sound strange and may see 
to some to be a very low aim in science, 
but in the end utility will carry the day in 
this case, for systematic botany is a means, 
not an end. Its true object should be to 
map out the vegetable kingdom in such 4 
way that all known plants are grouped as 
clearly and distinctly as possible in order 
that the horticulturist, the forester, the 
physiologist may be able to obtain the facts 
needed by them in their work. Our pres 
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ent knowledge may not be sufficient to en- 
able us to draw all the contours sharply or 
to lay down accurately all the lines, but our 
work certainly should not be blurred by 
subtleties and purely metaphysical refine- 
ments. The best systematist is not he who 
attempts to make his species conform to 
what he believes to be the ideal of nature, 
but he who, availing himself of all the in- 
formation which the histology, embryology 
and ecology of the day can furnish, defines 
his species, within broad rather than nar- 
row limits, in clear and sharply cut words 
which can be readily comprehended and do 
not force one to resort to original and per- 
haps single specimens to learn what the 
author of the species really meant. 

The end which we all wish ultimately to 
reach is a knowledge of how living plants 
act, but in the process of obtaining this 
knowledge it is necessary to call to our aid 
not only the physiologist, but also the sys- 
tematist and the paleontologist, for there 
are many questions ultimately to be settled 
by the physiologist for which the informa- 
tion furnished by the systematist must serve 
as a basis, and the geological succession 
must be supposed to throw some light on 
present conditions. It is no disparagement 
to systematic botany to say that it should 
look towards physiology as its necessary 
supplement, for, on the other hand, physiol- 
ogy must lean on systematic botany in at- 
tempting to solve many of its problems, and 
the scientific basis of both rests on histol- 
ogy, morphology, in the modern sense, and 
embryology. The qualifications needed in 
a physiologist are so different from those 
required in a systematist that no one is 
warranted in speaking of one as of a higher 
grade than the other. If it has become the 
fashion in some quarters to assign the sys- 
tematist to a secondary place it cannot be 
attributed to the fact that his work is 
necessarily inferior in quality, but is 
rather due to the fact that, in too many 
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cases, systematists have failed to recognize 
what should be the legitimate aim of their 
work. 

The utilitarian tendency is well shown 
by what has been said in speaking of bac- 
teria and Saccharomycetes. Did time per- 
mit, and were the subject not one which 
would not readily be followed with patience 
by an audience at this late hour, other in- 
stances, especially in Ustilaginacex, might 
be given to illustrate further the point in 
question. The bacteriologist bases his 
species on grounds which he thinks best 
suited to enable him to group together in- 
telligently the plants he is studying, and it 
is nothing to him that others say that his 
species are not species, but races. After 
all, the question whether certain forms are 
to be considered species or races is in many 
cases merely a question of how much or 
how little we know about them. The races 
of one generation of botanists often become 
the species of the next generation, who, as 
they study them more minutely and care- 
fully, discover constant marks not previ- 
ously recognized. As systematic botany 
develops in the future it may very well be- 
come the study of races rather than species, 
as we now consider them. In some cases, 
as in the Uredinacez, the time may be not 
far distant when this condition of things 
will be reached. We also feel warranted in 
believing that hereafter physiological char- 
acters will assume even a greater importance 
than at present in the characterization of 
species. If there are some among my hear- 
ers who do not agree with me as to the im- 
portance to be attached to utility, I think 
that we shall all agree that in discussing the 
work of botanists in other departments than 
our own it would not be wise to exact a 
rigid conformity to our individual con- 
ceptions of species as distinguished from 
races. 

W. G. Farow. 
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THE BRITISH ASSOCIATION FOR THE AD- 
VANCEMENT OF SCIENCE.* 


On September 7th the British Associa- 
tion met in Bristol for the third time since 
its foundation. It met there very early in 
its career--in 1836—when the Marquis of 
Lansdowne was President. Among the 
distinguished men of the period who were 
present in an official capacity were Whe- 
well, Buckland and Henslow, and the total 
attendance was 1,350. The Association 
met again at Bristol about forty years later 
—in 1875—when the Presidential chair was 
occupied by the eminent engineer, Sir John 
Hawkshaw. Many distinguished scientific 
men were present, the total attendance 
being 1,951. There were registered early 
in the week for the present meeting 2,284 
members and associates. The Bristol au- 
thorities and the local officials did every- 
thing in their power to render the meeting 
at least a social success. Besides the usual 
conversazione, there were one or more garden 
parties, and visits to places of interest in 
the city and neighborhood every day, not 
to mention private dinner parties. On Fri- 
day evening, September 9th, there was a 
symposium in the Merchant Venturers’ 
Technical College. On Saturday, Septem- 
ber 10th, there was a public banquet 
arranged by the President and members 
of the Bristol Chamber of Commerce. 
On Tuesday, September 13th, there was 
another banquet given by the Master 
and Society of Merchant Venturers. A 
Biological Exhibition was held in the Zoo- 
logical Gardens, the opening ceremony 
being performed by Sir John Lubbock on 
the afternoon of the 8th. Some two dozen 
manufactories, works, etc., were open to the 
inspection of members, besides a variety of 
institutions and places of interest. Eight 
excursions were arranged for Saturday, the 
10th, and other eight for Thursday, the 


* Based on articles in the London Times. 
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15th. At the end of the meeting, September 
16th to 20th, there was a five days’ exey). 
sion to Exeter, Torquay, Plymouth anq 
Dartmoor. 

The President of the Association, jp 
William Crookes, in his address * dealt wit} 
the subject of the Supply of Wheat to the 
United Kingdom and then to the whole 
civilized world. He discussed methods of 
fixing atmospheric nitrogen and converting 
it into valuable manure. He then pro- 
ceeded to deal with more purely scientific 
subjects—the liquefaction of hydrogen, the 
constitution of matter at absolute zero, the 
newly discovered gaseous elements, the 
Zeeman phenomenon, Rontgen ray discoy- 
eries, practical and theoretical, cathode 
rays and the fourth state of matter, Ura- 
nium and Polonium rays, unsuspected 
sources of energy, spectroscopy, and a new 
element—and ended with a discussion of 
psychical research. 

Section A (Mathematics and Physics) 
was presided over by the distinguished 
physicist Professor W. E. Ayrton, F.R.S., 
whose ingenious inventions and applica- 
tions are well known. His address was 
largely concerned with the diffusion of 
smells. On Thursday, the 8th, the Inter- 
national Conference on Terrestrial Magnet- 
ism and Atmospheric Electricity assembled 
and Professor Riicker delivered an address. 
The meeting of this conference will be re- 
garded as part of Section A, but separate 
sittings were held each day. Saturday's 
sittings were devoted to mathematics and 
meteorology, and papers on experimental 
electricity were taken on Tuesday. A 
joint meeting of Sections A and B (Chem- 
istry) for the discussion of results of the 
recent solar eclipse expedition was held on 
Monday. 

The President of Section B (Chemistry ) 
was Professor F. R. Japp, of Aberdeen Uni- 


* This address will be published in ScrENCE 
soon as space permits.—ED. 
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versity. The subject of his address was 
‘stereochemistry and Vitalism.’ He dis- 
cussed Pasteur’s researches in molecu- 
lar asymmetry, aimed to demonstrate the 
correctness of his belief now generally 
questioned by chemists, that life is neces- 
sary for the production of optically active 
organic compounds. Professor Japp de- 
duced from Pasteur’s results the inade- 
quacy of any interpretation of the phenom- 
ena of life which is based solely on the 
mechanics of atoms. In the general sec- 
tional proceedings Professor Ramsay and 
Dr. Morris Travers gave an account of their 
recent discoveries, especially in reference 
to ‘Neon,’ one of the three new constitu- 
ents of the atmosphere, and Professor Sid- 
ney Young reviewed his physico-chemical 
investigations under the title of ‘Some Re- 
searches on the-‘Thermal Properties of Gases 
and Liquids.’ Among points of more gen- 
eral interest included in the paper was the 
fractional distillation of liquids and an ex- 
tended study of the subject in relation to 
the separation of pure hydrocarbons from 
American petroleum. Dr. W. J. Russell 
gave an account of his work on the action 
of certain peculiar and special radiations 
from metallic surfaces upon photographic 
plates. Bristol offered special attractions 
to chemists on account of the interesting 
chemical works in its neighborhood. 
Section C (Geology ) was presided over by 
Mr. W. H. Huddleston, F.R.S. His address 
dealt mainly with certain points in the 
geology of the Southwest of England, east 
of Dartmoor. Special attention was directed 
to the survey map on the scale of four miles 
to an inch, which has lately been issued. 
The principal alterations were briefly dis- 
cussed. Accepting Bath as a center with a 
radius of about fifty miles, attention was 
drawn to the great variety of geological 
formations within that area—a variety not 
to be matched elsewhere in an equal space. 
Some of the results of recent observations 
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were recorded, and certain peculiarities, 
long known in connection with the district, 
noticed—for instance, the passage of the old 
red sandstone into the Devonian, and, again, 
of the Carboniferous limestone into part of 
the culm-measures. Even in Mesozoic 
times the contrast presented by the inferior 
oolite of Dundry to that of the Cotswolds 
has given rise to much discussion. In tec- 
tonic geology, likewise, the Gloucestershire 
coalfield exhibits a remarkable change in 
the strike of the beds, indicating that two 
distinct systems of movement must have 
been at work within that area. The possible 
evidences of glacial action in the Cotswolds 
was discussed, and brief mention was made 
of the more recent changes which are known 
to have taken place in the estuary of the 
Severn. 

Among the papers promised for this Sec- 
tion were the following: Professor Hull, 
F.R.S., ‘On the Sub-Oceanic Physical Fea- 
tures of the North Atlantic;’ Mr. A Stra- 
han, ‘On the Revision of the South Wales 
Coalfield by the Geological Survey ;’ Mr. E. 
B. Wethered, ‘On the Building of the Clif- 
ton Rocks;’ Mr. S. 8. Buckman, ‘On the 
so-called Midford Sands ;’ Mr. H. B. Wood- 
ward, F.R.S., ‘On Arborescent Markings 
in Carboniferous Limestone;’ Professor 
Lloyd-Morgan, ‘Some Notes on Local Geol- 
ogy,’ and the Rev. G. C. H. Pollen, ‘On 
the Further Exploration of the Newydd 
Caves, North Wales.’ Professor Hull’s 
paper brought forward additional evidence 
in favor of the author’s well-known views on 
Continental elevations. Professor Lloyd- 
Morgan’s paper on the local geology was an 
invaluable introduction to the excursions. 
The long excursion to Exeter and Dartmoor 
at the close of the meeting was also one of 
special interest for geologists. 

Professor W. F. R. Weldon, F.R.S., pre- 
sided over Section D (Zoology and Physiol- 
ogy. In his address he urged the necessity 
of a statistical treatment of the problems 
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arising in connection with variation, inher- 
itance and selective destruction among ani- 
mals, and spoke of the results already ob- 
tained in this direction (especially by Mr. 
Francis Galton and Professor Karl Pear- 
son in the treatment of variation and in- 
heritance. This aspect of zoological prob- 
lems received a good deal of attention at 
Bristol. Dr. Galton and Professor Poulton 
read papers which bear upon it. 

The President of Section E (Geography ) 
was Colonel George Earl Church, and the 
subject of his address was ‘ Argentine Geog- 
raphy and the Ancient Pampean Sea.’ He 
aimed to show that the Plata drainage area 
was in a recent geological period much 
more extensive than it is to-day; that its 
most northern limit was 10° 44’ south lati- 
tude, and that nearly the entire waters 
which now unite to form the Madeira 
river, the main affluent of the Amazon, 
once flowed southward into a Pampean Sea, 
which penetrated 1,400 miles inland, north 
to almost 19° south latitude. Incidentally 
Colonel Church dealt with various topics 
of interest in connection with the past and 
present hydrography and physical geog- 
raphy of South America. Among other 
points he maintained that a great ancient 
lake (115,000 square miles) was formed in 
the valley of the Beni and Mojos after the 
latter was cut off from its southern connec- 
tion with the Pampean Sea. The sensation 
in this Section was the account which M. 
de Rougemont gave of his 30 years’ resi- 
dence among the savages of central Austra- 
lia. 

The President of Section F (Economical 
Science and Statisties), Dr. J. Bonar, in his 
address dealt with ‘Old Lights and New in 
Economic Study;’ according to the program, 
Mr. G. E. Davies, of Bristol, was expected 
to read a paper on ‘ Sugar in Bristol ;’ Mr. 
J. O. Galloway, of Manchester, on ‘ Ship- 
ping Rings and Corners ;’ Mr. A. L. Bowley 
on ‘Wages;’ Professor A. W. Flux on 
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‘Saving and Spending ;’ Miss Clara Colle 
on ‘ Expenditure of Middle Class Working 
Women;’ Mr. H. H. Vivian on ‘Labor 
Copartnership ;’ Mr. L. L. Price on ‘Th, 
Bimetallic Ratio; Mr.C.S. Loch on ‘ Poo, 
Law ;’ Mr. E. Cannon on ‘ Municipal fp. 
terprise ;’ and Mr. G. Pearson on ‘ Electrica] 
Enterprise and Municipalities.’ 

Section G (Mechanical Science) was pre. 
sided over by Sir John Wolfe-Barry, K.C.B,, 
F.R.S., who in his address touched upon 
the growth of British shipping and the re. 
cent and future demands for dock accon- 
modation throughout the kingdom, with 
some reference to the city of Bristol in this 
connection. He also adverted to the neces- 
sity of further facilities for experimental 
research and to the work of the committee 
which has recently been sitting, on the 
nomination of government, in order to in- 
quire into and report on the establishment 
of a national physical laboratory. In the 
general proceedings of the Section there were 
one or two interesting discussions. 

The President of Section H (Anthropol- 
ogy) was Mr. E. W. Brabrook, C.B., and the 
main subject of his address was the unity 
of the anthropological sciences. In the 
treatment continuity is assumed, and Mr. 
Brabrook gave a practical turn to anthro- 
pology by suggesting an ethnographical sur- 
vey of the Empire. The President's ac- 
dress was followed by a number of papers 
on folk-lore and comparative mythology. 

Section I (Physiology) was combined with 
Section D (Zoology). Section K (Botany) 
was presided over by Professor F. O. Bower, 
F.R.S., the subject of whose address was 
the homology of the members of the plant 
body at large, but with special reference t0 
that question of homology involved in the 
alternation of generations in green plants. 
The position arrived at was that the facts, 
such as those relating to recently-discovere 
anomalies, are in accord with a theory of 
antithetic alternation. In the sectional 


gppTEMBER 30, 1898. ] 


proceedings there was a discussion on ‘ Al- 
ternation of Generations,’ opened by Dr. 
Lang, of Glasgow University. Dr. F. F. 
Blackman, of Cambridge, gave a lecture of 
a semi-popular character on the ‘ Lungs of 
Plants.’ 

The Friday evening lecture was by Pro- 
fessor Sollas, F.R.S., on ‘ Funafuti—the 
Study of a Coral Island,’ and the Monday 
evening lecture by Mr. Herbert Jackson on 
‘Phosphorescence.’ The lecture to work- 
ingmen on Saturday evening was by Pro- 
fessor Poulton, F.R.S., on the ‘Ways in 
which Animals Warn their Enemies and 
Signal to their Friends.’ 

The report of the Council of the Associa- 
tion to the General Committee nominated 
Professor Riicker as trustee in the room of 
the late Lord Playfair, the other trustees 
being Lord Rayleigh and Sir John Lub- 
bock. The establishment of experimental 
agricultural stations, of a hydrographic sur- 
vey of Canada, the adoption of civil reck- 
oning for astronomical purposes and the 
establishment of a Bureau of Ethnology 
under the auspices of the British Museum 
were reported upon. 

In accordance with the regulations, the 
retiring members of the Council are Profes- 
sor Edgeworth, Mr. Victor Horsley, Mr. G. 
J. Symons and Professor W. Ramsay. The 
Council recommend the re-election of the 
other ordinary members of the Council, with 
the addition of Dr. W. H. Gaskell, F.R.S.; 
Dr. J. Seott Keltie ; Major P. A. MacMahon, 
F.R.S.; Mr. L. L. Price and Professor W. A. 
Tilden, F.R.S. An invitation to hold the an- 
nual meeting of the Association in the year 
1900 at Bradford, and an invitation from 
Cork for a future meeting, were received. 

Professor Ricker, the General Treasurer, 
showed in his report for 1897-98 that the 
receipts amounted to £4,623 and the ex- 
penditures to £2,920, leaving in hand a bal- 


‘nce of £1,703. The investments amounted 
to £11,137, 
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_ NOTES ON INORGANIC CHEMISTRY. 

Two years ago Moissan described a car- 
bid of tungsten of the formula W,C, pre- 
pared by heating the metal or its oxid with 
excess of carbon in the electric furnace. 
In a recent Comptes Rendus P. Williams de- 
scribes a new carbid of tungsten which has 
the formula WC. It is formed by heat- 
ing a mixture of tungstic acid and carbon 
with iron in an electric furnace or even by 
means of a powerful forge. The carbid 
differs from that of Moissan by being un- 
attacked by chlorin even at a red heat. It 
is harder than quartz and is extremely dif- 
ficult to decompose, water and hydrochloric 
acid having no effect upon it at high tem- 
peratures ; itis little affected by other acids. 
In these respects it differs very materially 
from most of the known carbids. 

To the last Zeitschrift fiir anorganische 
Chemie A. Piccini contributes a study of the 
alums of titanium, formed by reduction of 
titanic acid by the electric current in the 
presence of sulfuric acid and an alkaline 
sulfate. Piccini calls particular attention 
to the advantage of using cesium and ru- 
bidium salts in forming alums difficult to 
crystallize, owing to the comparative in- 
solubility of cesium and rubidium alums. 
A very similar study was carried out at 
Washington and Lee University last year 
by Mr. E. A. O’Neal, and an account of it 
presented by me to the Chemical Section of 
the American Association at the Boston 
meeting. The conclusions reached were 
like those of Piccini. The cesium and 
rubidium alums of iron and cobalt were de- 
scribed in our paper. 

As an appendix to his paper Piccini de- 
scribes the cesium manganese alum formed 
electrolytically. Potassium and ammonium 
manganese alums were described by Mitsch- 
erlich. Repeated efforts have been made 
in the Washington and Lee Laboratory to 
form them according to Mitscherlich’s de- 
scription and in other ways, but without 
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success. The same has been the experience 
of other workers, notably Franke and 
Christensen. The latter, indeed, bases an 
argument as to the chemical character of 
manganese on the non-existence of manga- 
nese alums. In working with manganese, 
O’ Neal, though using apparatus similar to 
that just described by Piccini, was not so 
fortunate as to obtain definitely a manga- 
nese alum, but now that it has been ob- 
tained by Piccini there would seem to be 
no doubt of the existence of trivalent man- 
ganese in salts of oxy-acids. 


THE cause of color in the sapphire has 
been ascribed to various substances, but the 
weight of authority seems to favor the 
presence of chromium, probably in the form 
of a lower oxid. Deville and Debray, who 
carried out many experiments on the sub- 
ject, are quite positive that chromium is 
present. The effort has been made by 
Andre Duboin to form chromium glasses of 
a blue tint, and his results are described in 
the Chemical News. Mixtures of silica, 
alumina, lime and chromate of potassium 
were heated to redness for several hours in 
a crucible brasqued with charcoal. With 
this mixture only a dull blue tint was ob- 
tained. When, however, the lime was wholly 
or partially replaced by baryta a fine 
blue color resulted. Jena glass and other 
boric-acid glasses were also colored blue by 
chromium. Calcium carbid, used instead 
of charcoal as a reducing agent, gave blues, 
but less fine. Of common glasses, soda 
glass gave only a green and Bohemian 
glass a bluish violet, but only in the vicinity 
of the layer of charcoal. It would, there- 
fore, seem to be quite possible that the blue 


of sapphire is a lower oxid of chromium. 
J. L. H. 


CURRENT NOTES ON ANTHROPOLOGY. 
THE TRENTON ICE MAN. 


Tue meeting of the Anthropological Sec- 
tion in Boston was noteworthy for the 


SCIENCE. 


[N. S.. Vor. No, 195 


absence of palolithic man. He did not a. 
tend in person or by representative, Py). 
ably he modestly felt that he had been to 
much in evidence at Toronto. But in the 
last number of L’ Anthropologie (No. 3) the 
Marquis de Nadaillac, supported by some 
new material furnished by Professor Pyt. 
nam, says a good word for his quonday 
existence at Trenton. 

This new evidence is the exhumation by 
Mr. Volk of argillite chips below the ferry. 
ginous layer in the sands. This proves, 
reports the Marquis, that the sands above 
and below that layer are of the same age, 
and both glacial. 

If I read the testimony printed in Screyce 
aright, it proved, indeed, that both were oi 
the same character, and that both were 
eolian and distinctly long post-glacial. 


ANCIENT MEXICAN MIGRATIONS, 


In a recently published quarto of ninety- 
two pages the Count de Charencey, well 
known for his many valuable contributions 
to American linguistics, presents a careful 
study of the statements in Sahagun’s His- 
tory concerning the traditional migrations 
of the Aztecs and Toltecs. He compares 
the old monk’s account, which he no doubt 
justly assumes was the popular tradition of 
the time, with those of other writers, such 
as Veitia, Tezozomoc, Ixtlilxochitl, and 
also with the renderings of the Codices. 

The result is a critical and valuable con- 
tribution to the subject. He does not 
credit the interpretation of those who trace 
the migrations across continents, but rather 
holds that Sinaloa or Jalisco limited the 
horizon of the tale-tellers; though some 
what inconsistently, he thinks that some of 
the narratives had an Asiatic origin (p- 34). 
(L’ Historien Sahagun et les Migrations Mexi- 
caines. Alengon. A. Herpin, 1898.) 


THE COLOR OF THE AMERICAN INDIAN, 
In the Zeitschrift fiir Ethnologie, 1895, Heft 
2, Dr. Karl E. Ranke has an article 00 the 
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color of the South American Indians. His 
observations lead him to the following con- 
clusions: 1. The darker coloration of por- 
tions of the body is due to exposure to sun 
and air, resembling in this the white race. 
9, Judging from the color of the protected 
portions of the skin, the South American 
Indian approximates more closely to the 
yellow race than to the white or to a red 
race. 

In the discussion of the paper when read 
inthe Berlin Anthropological Society, Dr. 
Staudinger observed that variations of color 
under exposure is largely individual in all 
races, Some negroes burning darker, some 
Europeans not ‘ tanning’ at all; a fact well- 
known among ourselves. 

D. G. Brinton. 


UNIVERSITY OF PENNSYLVANIA. 


SCIENTIFIC NOTES AND NEWS. 
THE grants made for scientific purposes at 
the recent Bristol meeting of the British Asso- 
ciation amount to £1,495. 


Ar the recent Congress of Physiologists a 
committee was appointed, at the suggestion of 
M. Marey, to consider methods of standard- 
izing and making comparable physiological in- 
struments. The committee consists of Profes- 
sors Bowditch, Foster, von Frey, Hirthle, 
Kronecker, Marey, Mislawsky, Mosso and 
Weiss. The members of the committee are ex- 
pected to secure information in their respective 
countries, and will meet in M. Marey’s labora- 
tory at Paris in September, 1900. 


Tue Library and Natural History Museum 
of New Westminster, B. C., was totally de- 
stroyed by the fire which consumed that city 
on September 11th. 


A FULL-SIZED replica of the well-known por- 
trait of Huxley painted by the Hon. John Collier 
in 1883 has been presented by Mr. Collier to the 
trustees of the National Portrait Gallery. 

HeRBert LYON JONES, associate professor of 
botany at Oberlin College, died at Granville, 
0., on August 27th, at the age of 32 years. He 
had held this position but a single year, coming 
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from Cambridge, where he had been an in- 
structor in Harvard and Radcliffe Colleges for a 
number of years. 


THERE will be a general conference of the In- 
ternational Geodetic Association at Stuttgart, 
beginning October 3d. Besides the usual re- 
ports from the different countries on progress 
made toward the measurement of the Earth, a 
number of important questions will come up 
for discussion. It is expected that the pro- 
gram for a systematic study of the variations 
of latitude, involving the occupation of stations 
for a term of years, will be definitely arranged. 
Two of the points will be in the United States, 
one in Japan and one in Italy. The latest ac- 
quisition to the Association is England, which 
will be represented this year for the first time. 
Mr. Preston, of the Coast and Geodetic Survey, 
goes as the delegate from the United States. 

THE Italian Congress of Public Health will 
meet in Turin from September 29th to October 
1st under the presidency of Professor Pagliani. 


THE Fifth International Congress of Hydrol- 
ogy, Climatology and Geology will be held at 
Liittick from September 25th to October 3d, 
1898. 

THERE were only 322 members in attendance 
at the Nantes meeting of the French Associa- 
tion for the Advancement of Science, although 
the membership of the Association numbers 
some 4,000. Complaints are also made that the 
leading French men of science do not attend the 
meetings. There was, with the exception .of 
the President and Vice-President, only one 
member of the French Academy of Sciences 
present at the meeting, and he did not take 
part in the proceedings. 

Ir is stated in Nature that 226 members were 
in attendance at the recent International Con- 
gress of Physiology. The different nationalities 
represented were as follows: Austria-Hungary 
and Germany, 33 members; Belgium, 9; Den- 
mark and Sweden, 3; Egypt, 2; France, 29; 
Holland, 3; India, 2; Italy, 9; Japan, 4; 
Roumania, 2; Russia, 7; Switzerland, 9; 
United States, 16: Great Britain and Canada, 
98. 

THE Scientific Commission, appointed jointly 
by the Colonial Office and the Royal Society to 
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investigate the mode of dissemination of ma- 
laria with a view to devising means for prevent- 
ing the terrible mortality which now takes place 
among Europeans resident in tropical and sub- 
tropical climates, has now been nominated. It 
will consist, according to the British Medical 
Journal, of Dr. C. W. Daniels, of the Colonial 
Medical Service, British Guiana, who is well 
known for the many valuable contributions he 
has made to tropical medicine; Dr. J. W. W. 
Stephens, formerly Lawrence student in pa- 
thology and bacteriology at St. Bartholomew’s 
Hospital, and the author of the essay on the 
Bacteriology of Asiatic Cholera in Allbutt’s 
‘System of Medicine,’ and Dr. R. 8S. Christo- 
phers, of University College, Liverpool. Dr. 
Daniels will proceed at first to Calcutta, where 
he will acquaint himself practically with the 
remarkable work which Surgon-Major Ross, 
of the Indian Medical Service, is carrying on 
into the relation of mosquitos to the dissemina- 
tion of malaria. Drs. Stephens and Christo- 
phers will at first proceed to Rome, where they 
will spend some time in studying malaria. Sub- 
sequently the Commissioners will meet together 
at Blantyre, British Central Africa. 


WE learn from Nature that the Tenth Con- 
gress of Russian Naturalists and Physicians 
was opened at Kieff on September 3d, with an 
attendance of nearly 1,500 members, under the 
presidency of Professor N. A. Bunge. The 
Presidents of the different sections were the fol- 
lowing professors: Mathematics, V. P. Erma- 
koff ; Sub-section of Mechanics, G. K. Susloff; 
Astronomy, M. T. H. Khandrikoff ; Physics, 
N. N. Schiller ; Sub-section of Aeronautics, N. 
E. Zhukovsky ; Chemistry, N. A. Bunge; 
Mineralogy and Geology, K. M. Feofilaktoff ; 
Botany, O. K. Baranetsky; Zoology, N. V. 
Bobretsky ; Anatomy, Physiology and Medical 
Science, M. A. Tikhomiroff; Geography and 
Anthropology, V. B. Antonovich ; Agriculture, 
8S. M. Bogdanoff; and Hygiene, V. D. Orloff. 
Two papers were read at the first general meet- 
ing: one by Professor Bugaeff, on the philo- 
sophical purports of mathematics; and the 
other by Professor Mendeléeff, on the oscil- 
lations of the balance. 


THE Geologist’s Association of London, says 
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Natural Science, held their long excursion jy 
the Birmingham district from July 28th 4, 
August 38d, under the directorship of Profs. 
sors Lapworth and Waits, Dr. Stacy Wilson, 
and Messrs Jerome Harrison and Wickham 
King. Messrs. Sollas, Blake, Sherborn ang 
Miss Wood, of Birmingham, were among the 
fifty or sixty persons present. Mr. Frederick 
Meeson acted efficiently as Excursion Secretary, 
The main attraction of the excursion was the 
comparison of the Archean and Cambrian 
rocks of the district with those seen on 
previous occasion in the Shrewsbury area under 
the same directors. The basic dyke in Abel’s 
Quarry, near Nuneaton, penetrating the Ar. 
cheean, but cut off by the overlying Cambrian 
Quartzite, was an object of much interest, 
while the Hyolithes beds of Cambrian age 
yielded sparingly Kutorgina, Hyolithes and other 
fossils. ‘The remarkable bending of the edges 
of the Menevian beds underlying the Car. 
boniferous conglomerate was examined in de- 
tail, and the theory of the movement of soil-cap 
was held to be sufficient to account for it with- 
out calling in any more violent means. The 
geologists were shown, by Professors Lapworth 
and Watts, the imaginary restoration of the old 
Triassic sea, with its islands of Charnwood, 
Nuneaton, Lickey, Shrewsbury, etc. The head 
of a trilobite was found for the first time in the 
Lowes Stockingford Shales, thus helping for- 
ward the elucidation of the life of the period. 
The last day an excursion was made to the 
Dudley and Wren’s Nest Silurian, and owing 
to the excellent arrangements made by Mr. 
Claughton the workings were explored in boats 
in a most complete manner. 


OwlING to his absence in Colorado, where be 
will be occupied in inspection of forest reserves 
until November, Mr. J. G. Jack will not give 
his usual course of lectures at Arnold Arbore- 
tum on trees and shrubs this autumn. 


Dr. F. W. DArerT has been appointed Di- 
rector of the Agricultural Chemical Station 
Vienna. 

Dr. VoaEs, assistant in the Berlin Institute 
for Infectious Diseases, has been appointed Di 
rector of the Bacteriological Institute at Bueno 
Ayres, 


THE Welby prize of £50, offered for the best 
essay on ‘ The Causes of the Present Obscurity 
and Confusion in Psychological and Philosoph- 
ical Terminology and the Directions in which 
we may hope for Efficient Practical Remedy,’ 
has been awarded to Dr. Ferdinand Tonnies, 
of Hamburg. A translation of the successful 
essay Will appear in Mind shortly. 

Tue new cable between Brest and Cape Cod 
was completed on August 16th. This cable, 
6,000 km. in length, is said to be the longest in 
the world and affords the most direct connec- 
tion between Europe and America. 

Tue Marshall Museum of the University of 
Chicago is about to receive further valuable 
collections from the Egyptian excavations of 
Dr. Flinders Petrie and Mr. Quibell. 

Tue observatory established on Mount Blane 
at an altitude of 4,400 m., by M. Vallot, is be- 
ing moved to a position where the drifting snow 
will not interfere so seriously. The woodwork 
for the new building, which is larger and better 
arranged than its predecessor, is being carried 
up the mountain by some forty men, work hav- 
ing been begun on July 16th. 

Tue City of Hamburg has established a sta- 
tion for the protection of plants which has been 
placed under the direction of Dr. Brick, of the 
Hamburg Botanical Museum. It will be the 
duty of the station to supervise imported plants 
and to study diseases of plants, with special 
reference to their occurrence in the neighbor- 
hood of Hamburg. 


THE Second International Sea Fisheries Con- 
gress met at Dieppe on August 3d, under the 
presidency of M. E. Perrier, professor of zool- 
ogy at the Paris Museum of Natural History. 
After listening to an address by the President, 
the Congress was divided into four sections for 
the discussion of special topics, viz.: (1) Scien- 
tific researches, under the presidency of M. 
Mathias Duval, director of the fishery school at 
Boulogne; (2) fishery apparatus, preparation 
and transport, under the presidency of M. De- 
lamare-Debouteville ; (3) technical education, 
under the presidency of M. Jacques Le Seigneur, 
Commissioner of Marine at Granville ; and (4) 
fishery regulations, under the presidency of M. 
Roché, Inspector-General of Fisheries. About 
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forty papers were presented before these sec- 
tions, which were, however, in many cases of 
local rather than of international importance. 
The present, like the first Congress, was organ- 
ized by the French Society for the Promotion 
of Technical Instruction in matters relating to 
Sea Fisheries, but an international committee 
has been named for the organization of future 
congresses, 

THE Press Association states that Mr. Stan- 
ley Spencer and Dr. Berson ascended on Sep- 
tember 5th from the Crystal Palace in a balloon 
inflated with pure hydrogen gas, and attained 
the remarkable altitude of 27,500 ft. Numer- 
ous scientific instruments, including a self-re- 
cording aneroid barometer, were carried, and 
compressed oxygen gas for inhaling at the 
greatest height. The descent was near Rom- 
ford. It is expected that this will far surpass 
the results of simultaneous ascents at St. Pe- 
tersburg, Moscow and Berlin, being only 1,500 
ft. less than Coxwell and Glaisher’s highest in 
1862. The atmosphere was clear and the coast 
range visible. At 25,000 ft. the air became so 
rarefied that both explorers had to breathe 
compressed oxygen from tubes. The balloon 
had a capacity of 56,500 feet. 


THE steamer Antarctic, with the members of 
the Swedish Arctic Expedition under Herr 
Nathorst, arrived at Tromsde on September 7th. 
The expedition had thoroughly explored King 
Charles Land and circumnavigated West Spitz- 
bergen and North-East Land. 


Mr. HERBERT SPENCER is about to issue the 
first volume of the revised and greatly enlarged 
edition of his ‘ Principles of Biology.’ 

Proressor A. H. KEANE’s work on eth- 
nology, dealing with fundamental ethnical 
problems and primary ethnical groups, will be 
followed by a volume entitled ‘ Man, Past and 
Present,’ which will be issued by the Cam- 
bridge University Press. 

Messrs. C. ARTHUR PEARSON’S announce- 
ments for the autumn season include two 
books of travel. Captain Guy Burrows, of the 
Congo State military force, will, in ‘The Land of 
the Pigmies,’ describe his exploration of a region 
into which very few white men have ever pene- 
trated. It is known as the district of the Upper 
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Uelle and lies to the north of the Aruwimi river. 
The pigmies, among whom Captain Burrows 
has lived, are a race about 4 feet in height; but, 
unlike all the other inhabitants of this region, 
they are not cannibals. ‘Spinifex and Sand,’ by 
the Hon. David Carnegie, will be a narrative of 
five years’ pioneering and exploring in Western 
Australia, including a journey across the water- 
less deserts of the interior and through a vast 
territory that had not been previously explored. 


THE foreign members of the Zoological 
Congress made an excursion, says the Lon- 
don Times, to the zoological institution which 
owes its existence to the enterprise and 
generosity of the Hon. L. Walter Rothschild. 
A party of over 150 members of the Congress 
travelled by special train to Tring, and drove 
from the station to the museum, over which 
they were conducted by Mr. Walter Roths- 
child, Mr. Charles Rothschild, Dr. Hartest and 
Dr. Jordan. The museum is still young and 
has grown rapidly from small beginnings. Mr. 
Rothschild when a boy began to make a col- 
lection of birds and insects. Owing to his ex- 
penditure of time and money the collection 
increased rapidly. A special house known as 
the ‘ Cottage’ was built for it in 1889, to which 
a public exhibition gallery was subsequently 
added. The museum consists of two parts— 
a large hall containing a general zoological col- 
lection, and a series of private rooms contain- 
ing the special collections, which are only 
available to students. The public gallery is 
packed with material, all of high quality, and 
much of it unique. The general collection is 
so rich that it is difficult to select objects for 
special mention, but the value of the material 
may be illustrated by reference to the un- 
rivalled collection of the birds of paradise ; to 
the specimens of the rare Caspian seal and the 
now extinct quagga; to the fossil birds from 
Chatham Island described by Mr. Andrews, 
and the unique monotreme from New Guinea 
(Prechidna nigroaculeata). Among specimens of 
more general interest may be mentioned the 
beautifully mounted Grevy’s zebra, and the 
‘white’ rhinoceros killed in Mashonaland by 
Mr. Rhodes’s secretary, Mr. Coryndon, and 
the Chimpanzee ‘Sally.’ Although the exhi- 
bition gallery is full of specimens such as these, 
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the special study collections of birds and insects 
are the most important part of the museuy, 
In spite of its recent foundation the museum 
contains some 40,000 bird skins, and the num. 
ber of butterflies and beetles is reckoned by 
hundreds of thousands. Mr. Rothschild early 
realized the need for systematic work oy 
zoogeography. The area to which he has de. 
voted most attention is Malaysia, where he 
maintains a staff of collectors, who go from 
island to island and thus trace the distribution 
of the various elements in the Malaysian fauna 
with a precision less systematic efforts could 
never attain. The collections are sent to Tring. 
Since 1894 memoirs on the collections haye 
been published in a special journal, the Novi- 
tates Zoologice. Four complete volumes haye 
been published. Attached to the museum is a 
paddock, where there is a collection of living 
animals. 

SoME members of the Zoological Congress 
also visited Woburn to see the valuable collec- 
tion of deer in the Abbey Park. To avoid dis- 
turbing the herds more than necessary, the 
Duke of Bedford’s invitations were limited to 
about 50. The zoologists were met at Woburn 
by Mr. Lydekker, whose recent monograph, 
‘The Deer of all Lands,’ is illustrated by nu- 
merous photographs of the Woburn herds, 
taken by the Duchess of Bedford. The deer 
there may be seen living under exceptionally 
favorable conditions. Many of the species, 
such as the elk and Pére David's deer of north- 
ern China (Elaphurus Davidianus), are allowed 
to run at large about the open park; others, 
such as the small Indian muntjacs, live in the 
coverts. Those which cannot be allowed such 
liberty are confined in paddocks. ‘The largest 
enclosure contains 150 acres, and is occupied 
by a herd of wapiti, sambar and bison. In 4 
slightly smaller paddock are some Altaian 
wapiti, including the first living specimens 
brought to this country. The Indian spotted 
deer, or chital, share a third enclosure with some 
Virginian deer and Caspian red deer. Although 
the collection is of recent foundation it already 
includes 40 species, and the herds are much 
larger than can be seen in the Zoological Gar- 
dens. With the exception of a dredging — 
dition in connection with the Marine Biological 
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Laboratory at Plymouth, this excursion brought 


the Congress to a close. 

In the Irish Courts the Master of the Rolls 
recently delivered judgment, says the British 
Medical Journal, on a question brought before 
him in reference to the Carmichael Trusts. Ap- 
plication was made on behalf of the College of 
Surgeons that the existing scheme for the man- 
agement and administration of the Carmichael 
Prize Fund, created by the will of the late Dr. 
Carmichael, might be altered, and a new scheme 
for the management of the fund should be set- 
tled by the Court. The late Dr. Carmichael, 
by his will of 1849, bequeathed to the College 
of Surgeons a sum of £3,000, and directed that 
the interest arising from this sum should be 
applied in giving every fourth year a premium 
of £200 for the best essay, and £100 for the 
second best essay on medical education ; and he 
directed that the authors of such essays should 
make suggestions as to the improvement of the 
profession with a view to rendering it ‘more 
useful to the public and a more respectable body 
than it is at present.’ From time to time the 
College of Surgeons advertised in the public 
press for essays, but generally the essays sub- 
mitted were deemed to be of insufficient merit, 
and no prizes were awarded. In 1866 the first 
prize was awarded to Dr. Mapother, and the 
second to Dr. Ashe. In 1879 the prizes were 
awarded to Mr. Rivington and Dr. Laffan, and 
in 1887 they were again awarded to the same 
twogentlemen. Since then no advertisements 
have been inserted for further prizes, the income 
of the fund being insufficient to pay for the print- 
ing of the 700 copies of each which were directed 
by the testator to be printed, and copies sent 
to Cabinet Ministers, heads of colleges, ete. 
The cost of printing each essay Was on an aver. 
age £100. One of the essays exhibited in court 
ran to 1,200 pages. The Council of the College 
of Surgeons were, it was stated, of opinion that 
the essays were doing no good, and they pro- 
posed that the income of the fund should be 
apportioned between the College of Surgeons 
and the Royal Medical Benevolent Fund So- 
“lety of Ireland, the College of Surgeons to get 
three-fourt} i 

is of the income, and the other body 
one-fourth, the Royal Medical Benevolent So- 
“lety having been mentioned by the testator as 
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the body to get the £3,000 in the event of the 
College of Surgeons not carrying out the trusts 
named in the ‘sequel.’ The College of Sur- 
geons proposed that their three-fourths of the 
income should be used in awarding every second 
year to a licentiate of the College a traveling 
prize of £100, in order to enable the successful 
candidate to visit hospitals in Vienna and other 
capitals on the Continent. Affidavits in sup- 
port of the application were made by Sir Charles 
Cameron, Sir William Thomson, Sir William 
Stokes, Sir George Duffey, Sir William Thorn- 
ley Stoker, Dr. Heuston, Dr. Jacob, Dr. Story 
and other leading members of the Colleges of 
Surgeons and Physicians. The Master of the 
Rolls said the original gift in this will had not 
in any legal sense at all failed, and, except as 
regarded the amount of money now available 
for the trust, it appeared to him quite possible 
to carry out the instructions of the testator, and 
he was of opinion that he had no power to de- 
vote the testator’s money to a purpose which 
he did not contemplate or sanction. However, 
as the income of the fund was now insufficient 
to pay prizes of £200 and £100 every fourth 
year, including the large expenses of printing 
prize essays, and owing to the fact that the Col- 
lege has no fund to pay examiners of those 
essays, he thought some modification of the ex- 
isting scheme was necessary. He would, there- 
fore, refer the matter to chambers for an in- 
quiry as to what alterations in the scheme were 
necessary to make it practicable and workable. 


Nature quotes from the Atti, of the Reale 
Accademia dei Lincei, of Rome, the recent 
awards of prizes given by the King of Italy. 
For the Royal prize for mathematics eight 
competitors sent in no less than about ninety 
written and printed memoirs; and after a 
critical examination of these the judges have 
now divided the prize equally between Pro- 
fessor Corrade Segre and Professor Vito Vol- 
terra. The papers submitted appear to have 
been of a very high standard of excellence, and 
are stated to form a worthy sequel to the 
works of Betti, Brioschi and other illus- 
trious Italian mathematicians. The award 
of the Royal prize for social and economic 
science has been deferred for a period of 
two years. A similar decision has been ar- 


| 
i 
. 


446 


rived at in the case of the prize for as- 
tronomy, but a sum of 3,000 lire has been 
awarded to Professor Filippo Angelitti in con- 
sideration of his valuable work in editing and 
discussing the unpublished writings of Profes- 
sor Carlo Brioschi. The prize for philology 
has been divided between Professor Angelo 
Solerti and Professor Remigio Sabbadini, and 
finally a Ministerial prize of 1,500 lire for nat- 
ural science has been awarded to Professor L. 
Paolucci for his monograph on the fossil plants 
of the Ancona district. The Academy has re- 
cently elected the following associates and for- 
eign members: National Associates—in physics, 
Professors A. Righi, A. Roiti, and A. Pacinotti ; 
in geology and paleontology, Signore G. Scara- 
belli; in zoology, Professor C. Emery. Corre- 
spondent in mechanics, Professor C. Somigliana. 
Foreign Members—in mechanics, Professors A. 
G. Greenhill and V. Voigt ; in physics, Professor 
W. C. Roéntgen; in geology and paleontology 
Professor A. Karpinsky and Sir Archibald 
Geikie ; in zoology, Professor E. Ray Lankester. 


AN ichthyosaurus 20 feet in length, the head 
two feet across, has, as we learn from Nature, 
recently been uncovered in the Warwickshire 
village of Stockton. The land is excavated by 
cement firms and has yielded many lower mid- 
dle Lias fossils. The present specimen will, it 
it is said, be presented to the Natural History 
Museum by the owner of the quarry. 


UNIVERSITY AND EDUCATIONAL NEWS. 

Ir isreported in the daily papers that Miss 
Jennie Flood has given to the University of 
California her Menlo Park mansion, together 
with five hundred and forty acres of land, and 
four-fifths of the stock of a waterworks plant 
which she owns. 

THE National Council of Education has 
authorized the appointment of a committee of 
fifteen to investigate the whole subject of the 
establishment of a national university and to 
report to the Council at its next meeting. 

AT Princeton University Mr. A. H. Phillips 
and Dr. E. O. Lovett have been appointed to as- 
sistant professorshipsin mineralogy and mathe- 
matics, respectively. 
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Mr. A. A. HELLER, instructor in botany 
in the University of Minnesota, has resigned 
his position to devote his time entirely to ¢). 
lecting. Professor Conway MacMillan may be 
addressed in reference to the Exchange Bureau, 


THE State Department at Washington has 
received from Minister Conger at Pekin jp. 
formation that Dr. William A. P. Martin has 
been appointed President of the University of 
China, recently established by imperial decree, 
Dr. Martin was President of Pekin University 
for nearly thirty years. He is a citizen of the 
United States, but went to China as a mis. 
sionary about forty yearsago. Associated with 
Dr. Martin in the presidency is Hsu King Chang, 
now Minister to Russia. The selection of the 
corps of professors, some twenty, not including 
fifty native tutors, is left entirely to Dr. Martin, 


Mr. E. G. COKER has been appointed assistant 
professor of engineering in McGill University, 


Dr Rupo._r CoHN, docent in physiological 
chemistry in the University of Konigsberg, has 
been made professor. Dr. Zograf has been ap- 
pointed assistant professor of zoology and Dr. 
Mrensbier assistant professor of comparative 
anatomy in the University of Moscow. Profes- 
sor Holder, of Kénigsberg, has been called to 
the chair of mathematics at Leipzig. Dr. Koetz 
has qualified as docent in chemistry in Gottingen 
and Dr. Smoluchowskie von Smolen as docent 
in physics in Vienna. Dr. Adam Nell, profes- 
sor of mathematics in the Darmstadt Techno- 
logical Institute, has retired, having reached 
the age of seventy-four years. 


PROFESSOR RIEDLER has presented to the en- 
gineering laboratory at Berlin machinery valued 
at $30,000. 


SCIENTIFIC LITERATURE. 

Nature Study in Elementary Schools. By Ms. 
L. L. Witson, P#.D., Philedelphia Normal 
School for Girls. Pp. xix-+-262. Price, $1.00. 

A Reader accompanying the same, pp. XV ~ 
181. New York, The Macmillan Compaty: 
This ‘Manual for Teachers,’ the first of the 

books mentioned, is planned to meet the needs 

of the ordinary grade teachers in the first four 
years of the public schools of a city. In its 
scope it includes studies of the weather, of 
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plants and animals, brief notes on stones and 
the constellations, and an appendix giving illus- 
trations of pupils’ work in drawing and com- 
position. The introduction deals somewhat 
with pedagogy, and touches upon the program, 
methods, materials, excursions and related 
work. 

The book has a freshness that springs from the 
rich experience of a teacher who has enlisted 
heart and brain in the work of introducing chil- 
dren to the vast domain of nature. The choice 
of material shows a wise selection, and the 
presentation is, as it generally should be, from 
the standpoint of function. Since the nature 
experience of children is acquired from the 
landscape as a whole, it is a question whether 
the author does not descend too rapidly to de- 
tails. It is important to treat the great nature 
image of the children in its wholeness by the con- 
stant presentation and re-presentation of the 
entire landscape from the varying standpoints 
afforded by its different aspects, caused by its 
daily, seasonal and other and more gradual 
changes. It is only by such broad presentation 
that the natural setting of the various elements 
in the landscape—the soil, the sunshine, the 
water, the plants, the animals, etc.—will be 
preserved in thechild’smind. The suggestions 
concerning the study of the weather are the 
best illustrations of the evils of piecemeal 
presentation. To place the child ‘in loving 
touch’ with nature is the aim as expressed in 
the introduction ; but the advantages of a study 
of the weather are later stated to be cheapness 
of material, cultivation of observation and 
reason, a basis for geography and the establish- 
ment of habits of neatness and accuracy—none 
of which have any tendency to increase the 
child’s appreciation of what these forces have 
todo in making up his great’ nature ‘picture. 
The subject is still further isolated ; it is, in fact, 
completely side-tracked through the method 
Proposed by the author to approach it ‘through 
the myths,’ There is no more natural or sci- 
Paige: reason why the child should approach 
att: of the weather through the myths 
can we is that he should approach the study 

‘Horse through the story of that celebrated 
ancient Troy. The myths are simply 
ntastic nonsense, except so far as the children 
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are able to interpret them in terms of what they 
themselves already have observed. The author 
of Cook’s Myths, to which reference is made, 
by no means intends that her stories shall be 
used as an ‘approach’ to nature; on the con- 
trary, in every case the study of nature has 
been made an approach to the;myths. We must 
utterly despair of ever getting honest observa- 
tion and direct, simple expression on the part 
of children as long as the teacher who guides 
them allows herself to be dominated or even 
inflenced by the infatuation that she must pro- 
vide a ‘basis’ for language, literature or any 
other related subject. 

The material chosen for study has generally 
been selected with due regard to the season, 
but the author has disturbed this natural ar- 
rangement by suggesting the study of germina- 
tion in January and the indoor observation of 
unfolding buds in March. It is scarcely neces- 
sary to'undertake the uphill task of teaching 
germination in mid-winter in the face of every 
boisterous protest that nature can utter, when 
by biding her time for a few weeks the teacher 
may receive the voluntary and cheerful assist- 
ance from the whole of sprouting creation. 
Buds are studied indoors that the eyes may be 
opened ready for the later developments out- 
doors. But, be it remembered, the real eye- 
opener is to see how the buds on the trees, en- 
vironed by all the hazards_of spring, gradually 
and safely unfurl the tender and delicate young 
leaves to the sunshine. With); the proper 
presentation of outdoor nature in its season 
with children there is but little need of the usual 
devices for indoor study—certainly none what- 
ever, unless called for to explain further some- 
thing already observed under normal conditions, 

The author is to be commended for her judg- 
ment and courage in the stand which she has 
taken regarding written expression, maintain- 
ing that but little is needed and that usually 
too much is demanded of children. She does 
not, however, give due weight to color work as 
a means of expression. For children, and for 
grown people too, the world exists mainly as a 
thing of color. The natural and easy mode of 
expression for this rich experience is by means 
of the brush. This form of expression is sec- 
ond to no other in scientific value. Excepting 
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motion alone, it is by color that the life condi- 
tion is determined more clearly than by any 
other test. With less teaching than that given 
to any other mode of expression the pupils ac- 
quire amazing skill, not only in representations 
in color, but also in accurate expression of 
form. 

The numerous selections from literature 
which the author has mentioned will be of 
great assistance to the busy teacher. They are 
well chosen and will enrich the study, provided 
they are not allowed to dominate the observa- 
tion. They should be used only as the personal 
experience of the pupils with nature will war- 
rant it. 

The READER which the author has prepared 
as a companion book is composed of myths, 
stories and poems which are suggested more or 
less clearly by various natural phenomena, 
The selections are good, and in general the 
rendition is excellent. For this particular as- 
pect of nature study, if such it may be consid- 
ered, the book leaves but little to be desired. 

The author seems inclined, however, to mag- 
nify the importance of the relation of the myth 
to science beyond what it deserves. If teach- 
ers follow the author’s suggestions, that the 
stories be used to ‘ serve as an introduction to 
the science work,’ the book will prove to be a 
veritable stumbling block for both teacher and 
pupil. Since the myths are assumed to be the 
outgrowth of direct observation of natural phe- 
nomena, and since they are regarded as fanci- 
ful and more or less poetical interpretations of 
the same, it is difficult to understand why any- 
one should wish to reverse this natural process 
of their development in teaching children. 
Nature has the right to ask that we bestow di- 
rectly upon her at least one square look before 
we place her at the mercy of the freaks of 
fancy. If begun early enough, and continued 
with considerable fervor through the first three 
or four grades, this introduction of the child to 
nature through the mists of fable and tradition 

will be effective enough to forever refract his 
vision of creation. In the incipiency of his 
experience with nature, there is no doubt that 
her large and somewhat terrifying aspects of 
cloud and storm and season seem surcharged 
with an almighty personality for which the 
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myths offer a sufficient description and interpre. 
tation. But the child quickly passes through 
this stage and is probably pretty well clea, 
of it when he enters the primary grades 
Thereafter, the myths are really nothing mor 
to him than a history of how an exceedingly 
primitive interpretation has been given to nat. 
ural phenomena, and they should be treated as 
such. The standpoint of the pupil, while none 
the less interesting, has totally changed. 
The author advises that the stories first he 
told to the child, and, afterwards, that they read 
them. The purpose of the story, that it shall 
vivify the pupil’s own experience, will proba- 
bly be best accomplished by the teachers’ nar. 
ration, and there seems to be no valid reason 
why the pupils at this time should be required 
to read them, especially if the teacher should 
find it necessary to ‘thoroughly drill’ upon all 
the new words. There is no surer way to spoil 
the effect of the story than by doingthis. That 
silent reading, as suggested, should be encour- 
aged is unquestionably true. 
The considerable array of material which 
these books provide from both the scientific and 
the literary side will make them valuable for 
any teacher in the public schools, while the 
author’s earnestness of purpose, strongly mani- 
fest throughout the work, will prove to be a 
lasting source of inspiration. 
WILBUR 8S. JACKMAN. 

CHICAGO NORMAL SCHOOL. 


NEW BOOKS. 

Commercial Organic Analysis, ALFRED H. Al- 
LEN. Third Edition with Revisions and ad- 
denda by the author and HENRY LEFFMANY. 
Philadelphia, Pa., P. Blakiston, Son & Co. 
1898. Vol. I. Pp. xii +557. $4.50. 


A Short Manual of Analytical Chemistry. JOHN 
Philadelphia, Pa. P. Blakiston, 
Son & Co. 1898. 3d American Edition. Pp. 
xiii + 228. $1.25.. 

Zoological Results. Based on material from New 
Britain, New Guinea, Loyalty Islands and 
elsewhere, collected during the years 1895, 
1896, 1897. ArTHUR WILLEY. Cambridge, 
The University Press. 1898. PartI. Pp.vi* 
120. 


